


















lay iA aK 
































Y= 








“aaa “a be -~ 9 
ef UBLISHING ()FFIC 





Sv2 = ren —> 
No. 3? Pine Street 
VY 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 








VOLUME UXIII.— No. 10, } 
Whole No. 1,056. 


NEW YORE, MONDAY, SEPTEMBER 2, 1895 {Sy ADVANCE.” 








A. M. CALLENDER & CO., Proprictors. C. E. SANDERSON, Manager. 
Jos. R. THOMAS, C.E., Editor. T. J. CUNNING HARI, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. ¥., 
AS SEOCOND-CLASS MATTER. 








Published on each Monday of the year, at No. 32 Pine Street, New York. 

Terms of Subscription, Including Postage —For the United States 
and Canada, $3 per annum. European countries, $4.50 (19 shillings—224 
francs). All payments to be- made in advance. Single copies, 10 cents. 

Remittances should be made either by post office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 

Collections are invariably made directly from this office for subscriptions, 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money: 

The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Journan. Newsdealers will send orders to them. 

Correspondence.— Wishing to make this Journan a gazette of intelligent 
discussion to those of our readers who may wish to gain or give information 
on the subjects to which its columns are devoted, correspondence is solicited 
for publication from all who make the study of those subjects a pleasure or 
a profession. 

Books.—We will forward by express, at publisher’s lowest rates, any book —sci- 
entific or otherwise —to any address in the United States or Canada. We 
would suggest to our patrons that to avoid the risk and expense consequent 
on sending us the money (we do not send books C.Q.D.), that orders for 
books be sent us through the Purchasing Department of the American Ex- 
press Company. 

The Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 








CONTENTS. 
An Asterisk (*) denotes an illustrated article. 
Orric1at Norices— 
Twenty-third Annual Meeting, American Gas Light Association.. 3 
September Meeting, Society of Gas Lighting 365 
EpIroRIALs 
BEE OU uaiuse vandbncneuthasassesncecesoncedtaiseeeedinebabiitbabes: eoece.cocese 


The American Association's Twenty-Third Meeting—Shall there be a Dis- 
play of Appliances at the Philadelphia Meeting }—Notes. 


*Notes on the Chemical Constitution of Illuminating Gas in Rela- 
tion to its Mluminating Value, and on some of the Physico- 
Chemical Conditions which Influence the Luminosity of Gases, 


FOO COR eee rete eeeeseereeees 


TP ORO PORES OHO TREO HOO EOE EOE SEe TEESE eee eee teeeeeeee® 


Special English Correspondence...............ssesereenresssesesseessseeecesene 


A Movable Gas Stove—Incandescent Lighting—Mr. A. Wilson's Exper- 
iences with Water Gas—Mr. Waddell on Gas from Splint, Shale and Oil 
—Enterprise in London. 


Trems oF INTEREST FROM VARIOUS LOCALITIES..........0c..cscescceserscececeeces 

Annual Mee’ Oakland, Cal.—Cheaper Gas for Oakland .—Mr. 

k—Mr. Faben is‘‘Al ht” — sat Vapour, 

Company The 

yandotte, the 

Syndicate—The Bawnmore Brings Petroleum to Portland 

Pobie Lighting, Siog Sng, XY." Death of Mr. Dovid Shapuon tex 
D , N. ¥.— of Mr. ae: 

of the Aldrich Bond And Other Items. er 

The Seattle and Lake Washington Canal............ .,..ccssse-sosssesseeees 


The Market for Gas Securities.....: vee seee te 





JOrFiIciaAL NoTIce.}j 
Twenty-third Annual Meeting, American Gas Light Asso- 
ciation. 
pe 


OFFICE OF THE SECRETARY, P. O. Box 1160, 
PROVIDENCE, R. I., August 28th, 1895. 


The 23d annual meeting of the American Gas Light Association will 
be held in the city of Philadelphia, Pa., on October 16th, 17th and 18th, 
1895. 

The headquartérs and hall will be announced next week. 

There are six first-class papers now listed to be read. The titles and 
names of authors will be given as soon as the papers have all been read 
and approved by the members of the Council. 

Applications for membership must be indorsed by two active members 
and be received by the Secretary on or before October 5th, as if re- 
ceived later than that they cannot be constitutionally acted upon at this 
next meeting. Write to the Secretary for blanks and full information. 

Questions for the Question Box should be sent to the Secretary as 
early as possible, as each one will be referred to some member, who will 
lead discussion on it, and so it is very desirable that sufficient time be 
given for proper investigation of the subjects. 

In a few days the Secretary will send out the annual due bills, and it 
is hoped that the members will make their remittances promptly, by 
check or postal money order, payable to the American Gas Light Asso- 
ciation, and not leave the matter till the meeting, as the collection of 
dues at that time causes very much hard work for the Secretary, which 
could be to a large extent avoided if remittances were sent by mail. 

The Committee of Arrangements are busily engaged in the prepara- 
tions for the meeting, and further notice will be given as the details of 
the programme are finally decided upon. 

Respectfully, A. B. StaTer, Jr., Secretary. 








[OFFIoIAL NOTICE. ] 
September Meeting, Society of Gas Lighting. 
eee ES 
OFFICE OF THE SEORETARY, August 29th, 1895. 
The September meeting of the Society of Gas Lighting will be held at 
the Arena, No. 39 East 3ist street, New York, on Thursday, the 12th 
inst., at 3 P.M. FRED. S. Benson, Secretary. 








BRIEFLY TOLD. 





THE AMERICAN ASSOCIATION’S TWENTY-THIRD MEETING.—Preceding 
this mention is Secretary Slater’s official announcement that the 23d 
annual meeting of the American Gas Light Association is to be brought 
off in Philadelphia during the third week of October ; nor is he any too 
early in the field with his preliminary warning, for much remains to be 
attended to and directed, that all will be in readiness fer a smooth and 
successful convention. The average member, as a rule, troubles him- 
self not over much with thought respecting the planning and the plot- 
ting and the real labor—vexatious and commonplace, perhaps, rather 
than mystifying and weighty—coming to those having charge of the 
arrangements, when he seats himself in the convention hall and takes 
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But 
just in proportion as the convention moves along smoothly, so may he 
appreciate that that smoothness has been attained only by the correct 
methods employed by those who, looking ahead, saw straight and pre- 
pared on equal lines for the result reached. Having calmly written 
down this homily, we may as well come to the point at once by saying 
that Secretary Slater's circular presents some hints that the ‘‘average”’ 


his part in the proceedings, whether as a listener Or as a debater. 


member ought to consider carefully and act upon speedily. For in- 
stance, those with queries to propound should send them along at once, 
so that expounders thereon may be found in due season ; again, the 
business of the meeting, and the Secretary’s relation thereto especially, 
may be simplified if dues are paid in the manner suggested by Mr. 
Slater. All who have attended the meetings must have, at one hour or 
another, seen a swarm of delegates striving to pay their dues at the 
Treasurer’s desk, just at the time when the technical business of the 
convention was in full swing. Confusion and ill-temper at such times 
are unavoidable, and there is no necessity for either, simply by follow- 
ing the practice dictated by the commonest of common sense. Send 
your dues along, and send them early—the earlier the better. Those 
intending to take up membership in the Association might just as well 
be ahead with their applications ; in any event the applications must be 
in hand by October 5th. The positive announcement that six first-class 
papers are listed to be read is more than pleasing, since it shows that the 
technical part of the programme is to be fully up to standard. As Phila- 
delphia is a hospitable center, abounding in points and places of interest, 
and as the weather conditions there during mid-October are usually of 
the finest, it takes not a prophet to say that the American is in for a 
most enjoyable time. 





SHALL THERE B& A DISPLAY OF Gas APPLIANCES AT THE PHILA- 
DELPHIA MEETING ?—This topic is now being vigorously discussed by 
the Committee of Arrangements for the Philadelphia meeting, and it is 
to be hoped that an affirmative determination will bereached. We say, 
yes, unrestrainedly and unreservedly ; for such displays are in the 
nature of a liberal education to the visiting gas man. We know that 
some, perhaps many, will differ with us in this respect, their objections 
resting largely on the idea that exhibitions of this nature heretofore 
given have been neither imposing nor coherent nor representative. It 
is true that their scope was not large, still we have no hesitation in say- 
ing that the narrowest of them must still be credited with having done 
some good. In connection with this we submit the following circular 
letter from the Committee of Arrangements : 

OFFICE OF CHAIRMAN COMMITTEE OF ARRANGEMENTS, 
DREXEL BUILDING, PHILA., Pa., 
August 26th, 1895. 

Dear Sir: This Committee! is about to decide whether—in connection 
with the convention above—to have, or not to have, the customary in- 
cidental exhibit or display of gas appliances, materials, stoves, tools, etc. 

Some favor such an exhibit, on the score that it is expected, is edu- 
eative, beneficial and of interest, especially to the visiting gas men from 
small companies, having few opportunities for seeing such appliances. 

Others oppose it, on the ground that it is a very old story— a ‘‘ chest- 
nut ”—that few of those in attendance care for or would really miss ; 
that the time of the convention is too short to enable a really good dis- 
play, or proper inspection of such, if provided ; and that the supply men 
would welcome a convention without an exhibit arbitrarily arranged 
for in which they often feel they have to co-operate. 

The Committee desires to decide in fairness to all, and feels that be- 
fore deciding, the views of the supply men, who ‘‘ pay the freight,” 
should be learned. Hence this letter, to 50 representative firms. Will 
you kindly write me confidentially and frankly, as soon as possible, 
saying whether you favor an exhibit or not ; and why. 

Very truly yours, F. H. SHELTON, Chairman. 





Notges.—Work on the improvements at the St. Augustine (Fla.) plant 
is well underway. The tank for the new gasholder took a lot of piling. 
——tThe Spring City Gas Company, of Royersford, Pa., had to sue the 
lessee, Mr. J. L. Kaler, for the rental named in the lease. Defendant 
asserted that the condition of the plant had been misrepresented to him 
by Secretary Rennyson, of the Company, prior to the drawing of ,the 
lease, and because of such misrepresentation he was obliged to spend a 
large sum in betterments. These allegations were denied by complain- 
ant, and Judge Urner ordered judgment for the latter.—tThe Hillsdale 
(Mich.) Gas Coniganny has been put in charge of a receiver, because of 
a default in payment of interest on its mortgage bonds. ——Mr. John 
Eastwood, formerly prominent in the affairs of the Hamilton (Ont.) 
Gas Company, died at his home in East Hamilton on August 25th. He 
was in his 58th year. 





1. Committee of Arrangements for the 23d annual] convention of the American Gas Light 
Association, 









Notes on the Chemical Constitution of Illuminating Gas 
in Relation to its Illuminating Value, and on some of 
the Physico-Chemical Conditions which Influence the 
Luminosity of Gases. 


[A paper read by Mr. W. Young, of Peebles, Scotland, at the 34th meet- 
ing of the North British Association of Gas Managers. | 


The subject of my notes was first introduced to the notice of this As- 
sociation some 20 years ago by our worthy member, Mr. MacPherson, 
of Kirkaldy, in a most interesting paper upon ‘“‘The Relations which 
Exist between the Durability and Bromine Tests and the Illuminating 
Power of Gas as Expressed in Standard Candles ;” and again at our 
meeting at St. Andrews in 1878, in a paper on ‘‘ How should the Value 
of Gas be Determined ?’” In these papers it was shown that there ap- 
peared to be a proportionate relation between the hydrocarbons ab- 
sorbed by bromine, the durability of a 5 inch flame, and the illuminat- 
ing power ; and that the illuminating power and the durability bore a 
fixed relation to the percentage of carbon present in the gas. 

In the discussion which followed the reading of the latter paper, 
while admitting that, in the majority of cases, there was an approximate 
relation in all coal gases, as ordinarily manufactured, between the con- 
densation by bromine, the durability of a 5-inch flame, and the illum- 
inating power, such as to provide a ready method of approximately ar- 
riving at the probable illuminating power of a gas, I yet questioned the 
correctness of the inference that there was necessarily a fixed relation 
in those respects, or that the illuminating power bore a fixed relation to 
the percentage of carbon present in the gas. I pointed out that the 
illuminating power was far more dependent upon the mode in which 
the carbon was combined than upon the actual percentage present in a 
gas, and that the state of combination of the carbon also similarly in- 
fluenced both the durability and the condensation by bromine. 

At our next annual meeting, held in Edinburgh in 1879, I had the 
honor of reading a paper before you in further elucidation of the same 
subject, having for its title ‘‘ The Proportion of Carbon Present in Gas 
in Relation to its Illuminating Power.” In order toillustrate, ina strik- 
ing way, the different effects, due to the structure of a gas in relation 
to its constituents, upon the relation between the condensation by bro- 
mine, the durability, and the illuminating power, I brought under your 
notice five different samples of gases, which, though all containing ex- 
actly the same quantities of carbon and hydrogen, yet possessed differ- 
ent volumes, and consequently differed in specific gravity and in dura- 
bility, and also presented different degrees of condensation by bromine, 
and also differed largely in illuminating power. 

The first sample consisted of methane or marsh gas (CH,), which oc- 
cupied a vessel containing 1,200 cubic inches, and, when consumed in 
a flat flame burner, was shown to give practically little or no light. 

The second sample consisted of the same quantities of carbon and hy- 
drogen as were present in the 1,200 cubic inches of methane, but ar- 
ranged or grouped to form a more complex paraffine (C,H,,) and free 
hydrogen. This, although it occupied the same volume, was shown to 
give, when consumed, a considerable amount of light ; but it gave no 
condensation by bromine. 

The third sample consisted of a like quantity of carbon and hydrogen 
arranged as ethylene or olefiant gas (C,H,) and free hydrogen. This, 
when so arranged, was shown to possess a larger volume—viz., 1,800 
cubic inches. But although larger in volume, yet, on account of the 
different arrangement of the carbon with the hydrogen, the mixed 
gases, when consumed, give a highly luminous flame; and there was a 
very large condensation by bromine—a condensation far in excess of 
what would be proportional to the illuminating power. 

The fourth sample consisted of the equivalent of the elements present 
in the 1,200 cubic inches of marsh gas, arranged to form acetylene (C, 
H,) and free hydrogen. When so arranged, the volume was doubled, 
becoming 2,400 cubic inches. Yet, although doubled in volume, and 
consequently having only one-half the specific gravity, and only half 
the durability through a given sized orifice, yet the mixed gas, when 
consumed, was shown to give a still larger amount of light. 

The fifth sample consisted of the equivalent quantity of acetylene (C, 
H,) polymerized into benzol, and diffused in the form of vapor through 
free hydrogen. The carbon and the hydrogen equivalent to the 1,200 
cubic inches of marsh gas, when so arranged, occupied 2,000 cubic 
inches. But, although occupying this much larger volume, it was 
shown, on being consumed, to give an intensely smoky flame; and, ow- 
ing to the high vapor density of the benzol, the condensation by brom- 
ine would be small compared with the very high illuminating power. 

Attention was then directed to the reason why carbon, in these differ- 
ent forms of combination, should give such discordant results ; and 
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why, when combined with hydrogen as methane or marsh gas, it 
should give little or no light, while the same carbon, when combined as 
acetylene (C,H,), should give a flame having an intense luminosity. 

The explanation then given was that the difference was due to poten- 
tial in the form of heat energy stored up in the different hydrocarbon 
compounds; that carbon, when burned in, or combined with hydrogen, 
gives out heat just as when combining with oxygen, but to a much 
smaller degree ; and that while the union of carbon, even with one 
atom of oxygen to form carbonic oxide, develops sufficient energy to 
gasify the carbon from the solid form, and leave a considerable surplus 
of heat, the union of carbon with hydrogen in the lower forms of com- 
bination does not yield sufficient energy even to gasify the carbon. 
Therefore, in such forms of hydrogen and carbon compounds energy 
must be supplied from some external source to bring about the union ; 
and it is only when the carbon is combined with its full complement of 
hydrogen—as in marsh gas—that sufficient energy is developed to gasi- 
fy the solid carbon and leave a surplus of heat energy. 

It was also pointed out that Favre and Silbermann had found the en- 
ergy of the combination of carbon with hydrogen to form the saturated 
hydrocarbon marsh gas (CH,) to be not only sufficient to gasify the car- 
bon and to effect the union, but to leave a plus or surplus heat of 
20,420 heat units ; and that, on the other hand, when the carbon was 
combined with a smaller percentage of hydrogen to form the unsatur- 
ated hydrocarbon olefiant gas (C,H,), there was no plus or surplus heat 
produced ; that in the latter case the energy was not even sufficient to 
gasify the carbon, but that 10,880 heat units must be supplied from some 
outside source in order to effect the combination. Again, when carbon 
combined with hydrogen to form the still less saturated hydrocarbon 
acetylene (C,H,), there was required from some outside source no less 
than 55,000 heat units. ‘Phat therefore the carbon, in combining with 
hydrogen to form olefiant gas and acetylene, had conferred upon it a 
higher potential or amount of locked up heat energy as compared with 
the carbon forming the marsh gas, of 31,300 and 75,430 heat units re- 
spectively ; and that when these gases were burned, the extra amount 
of stored up energy in them would be developed as light and heat. It 
was further stated that these hydrocarbons (C,H, and C,H,) were not so 
stable compounds as the marsh gas, and they were therefore more easily 
decomposed by heat into dense hydrocarbons and free carbon. 

At the date at which that paper was read, I was fully under the im 
pression that these, together with the influence of the different diluents 
present in the gas, were the main factors influencing the illuminating 
power resulting from the carbon in coal gas ; and, under such an im- 
pression, I thought myself fully warranted in asserting that, while 
there was admittedly a relation between the physical and the chemical 
composition of coal gas, as ordinarily manufactured, on the one hand, 
and the illuminating power on the other, as shown by Mr. MacPherson, 
yet I considered that this was accidental, and that ‘if at any time the 
conditions which make a system of manufacturing gas successful in 
one district of country, from its locality, or it might be the nature of 
the coal or other material to be dealt with, rendered it not so successful 
as another, and called for an altered system of manufacture, this 
would, in a great measure, change the nature of the constituents of the 
gas, and consequently all the relations which experience has shown to 
exist between illuminating gas and the conditions referred to in this pa- 
per.” 

The conditions forecast in that statement have now, to a consid- 
erable extent, come about. Our supplies of cannel are becoming rapid- 
ly exhausted, while the supplies of liquid hydrocarbons are as rapidly 
expanding. The change in the supply of crude materials has devel- 
oped new methods of producing and enriching illuminating gas. We 
have the water gas process, where the diluents carbonic oxide and hy- 


drogen are mainly produced from the residual coke from our coal, and} 


the illuminating power is conferred upon the gas by decomposing the 
liquid hydrocarbons. Such gas gives a small flame and a lower dura- 
bility than ordinary coal gas. We have the carbureting of ordinary 
coal gas by diffusing through it the vapors of the highly volatile hy- 
drocarbons, both from the natural petroleum and from the artificially 
prepared tars. By the former (petroleum enrichment), the flame is en- 
larged in proportion to its illuminating power, and the durability is in- 
creased. But bromine would scarcely effect any extra condensation, 
since the volatile petroleums are largely composed of paraffines. On 
the other hand, the benzol vapors would be entirely removed by brom- 
ine, and a small flame of lower durability would be produced. We 
have also the method of enriching coal gas by means of oils cracked up 
in various ways into gaseous compounds; and lastly, we have had late- 
ly brought under our notice pure acetylene as a possible enriching 
agent. 





The introduction of these new processes and the materials for the 
production and enrichment of illuminating gas, has brought promin- 
ently under observation various chemical and physical conditions influ- 
encing the development of light from the flame of hydrocarbons, which 
conditions had either previously escaped observation, or had seemed of 
so little practical importance as to receive little attention. My connec- 
tion with the process of enriching coal gas by means of oil gas, frac- 
tionally decomposed at low temperatures, has caused me to take special 
note of those physico-chemical conditions ; and these notes, bearing as 
they do upon previous communications, I propose to lay before you to- 
day. 

In my former paper, it was shown that those hydrocarbon gases 
which yielded flames having the highest luminosity were those having 
the highest stored up potential or heat energy. Professor Lewes, in a 
recent most interesting communication to the Royal Society, has shown 
that the illuminating value of a hydrocarbon gas, when consumed 
alone, may be approximately calculated from the heat of formation or 
stored up potential energy of the elements present in each hydrocarbon. 

The following table, taken from Professor Lewes’ paper, shows the 
relative calculated and found illuminating values from the two equiva- 
lents of carbon present in the following hydrocarbon compounds : 


Iluminating Value. 





Calculated. 


Found. 
IS a nc ci ehenneencgdaweeu 8.4 5.2 
(Ee ee or ore eS 35.0 35.0 
pT RCP C CPE Pee TCT Te 60.9 68.5 
POCKGIONES 66.6 cccccciccccccccda SUE 540.0 


These figures fully confirm the inferences contained in my former pa- 
per, and, if taken alone, would indicate that in manufacturing gas we 
should, as far as possible, aim at the direct production from the crude 
material of those gases which possess the highest potential energy. 

Although it is true, however, that hydrocarbon gases of high poten- 
tial energy givethe greatest luminous effect when consumed alone, and 
although, as shown by Professor Lewes, acetylene—one of those gases 
—plays a most important part in the ultimate luminosity of all hydro- 
carbon flames, it does not necessarily follow that, even were it possible 
to convert the whole of the volatilizable carbon in our crude material 
into acetylene, that acetylene would be the best hydrocarbon to form 
part of an illuminating gas, necessarily consisting, as it does in large 
measure, of non-luminous diluent gases ; for recent experience with 
enrichment processes has shown that under such circumstances there 
are brought into operation a great many conditions which influence 
the light obtainable from a mixture of hydrocarbon and non-luminous 
gases. 

The flame of a candle has frequently in the past been taken to illus- 
trate and explain the method by which the luminosity of a hydrocar- 
bon flame is produced. It has been pointed out how, in the flame of a 
lighted candle, we have all the conditions obtaining in the production 
of a coal gas flame, including both the cracking up of the hydrocarbon 
and the subsequent changes which occur during the combustion of the 
resulting gas. 

With your permission, we shall revert to the subject. I have here a 
diagram of a candle, showing, as is generally done, three well marked 
zones. Around the lower part of the wick the melted hydrocarbon, or 
the fatty acid or tallow, is drawn up from the cup of the candle by cap- 
illary action, is volatilized, and a portion is consumed in forming a 
wall of flame which surrounds the higher parts of the wick, and sup- 
plies the heat necessary to volatilize the ascending hydrocarbons. The 
resulting vapors drive back the surrounding wall of flame, and, being 
subjected to the heat radiated from that wall of flame, are in part de- 
composed. The more diffusible portions of the products of decomposi- 
tion pass to, and aid in forming, the outer flame wall. So far little or 
no light is produced, the heat generated having been consumed in the 
preliminary volatilization and partial decomposition of the hydrocarbon 
of the candle. The temperature of the flame now rapidly increases, 
and the volatilized and partially decomposed hydrocarbons continue to 
spread and ascend within the outer flame wall of complete combustion. 
They are then subjected to the heat radiated therefrom, and undergo 
further chemical changes, the chief of which, as shown to demonstration 
by Professor Lewes, is the conversion of the original hydrocarbon into 
acetylene, methane and free hydrogen. The methane, and more par- 
ticularly the free hydrogen, from their greater rate of diffusion, pass 
out to the outer walls and are burned, thereby still further raising the 
temperature of the flame. This leads to the decomposition of the hy- 
drocarbon of high potential, and thus light is produced, for the liber- 
ated carbon particles, heated by the liberated hydrogen, remain incan- 





descent till finally consumed in the upper part of the flame. 

















































































































Se SA IP PR NINES BEC IEE ONY 


ASE SANE TELS NT LA IN NT: FORE a A 














Scene, oasaeateqernaneneanenes 


368 


American Gas Light Zournal. 





Sept. 2, 1895. 














Let us now apply this train of reasoning to our ordinary gas plant. 
We have here a diagram of a retort charged with coal as the source of 
the hydrocarbon supply. As this hydrocarbon contains a large excess 
of carbon over what can be volatilized, we take and burn a portion of 
this excess of carbon externally to the walls of the retort till these are 
heated to the temperature found best suited to bring about the desired 
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amount of decomposition. The coal resting upon the lower part of the 
retort has its hydrocarbonaceous portion volatilized. The vapors pass 
upwards into the vacant space over the coal, where they are exposed to 
the radiant heat of the arched walls and cracked up, as far as possible, 
into compounds which will remain gaseous. These gaseous compounds 
after being cooled and freed from accompanying impurities are passed 
to the burner to be consumed. The flame from such a burner is shown 
in the second flame diagram, which represents the cross section of an 
ordinary flat flame. As in the case of the candle, it consists of three sepa- 
rate parts—an innercone of unconsumed gas, an outer complete combus- 
tion flame shell or wall, and an intervening cone in which the hydro- 
carbon gases are being acted upon by the heat radiated from the outer 
flame walls. Although, however, the gas flame appears to consist of 
three separate parts, the conditions obtaining within the inner parts are 
much less complex than those in the candle. The hydrocarbons are 
already in the gaseous form, having had the potential or heat energy 
of a part of the carbon burned outside the retort conferred upon them, 
and they are thus diffused through alarge volume of diluent gas. This 
diluent gas would, in the case of the candle, be to a large extent con- 
sumed in the outer shell of the candle flame in doing the work of vol- 
atilizing and chemically changing the hydrocarbons preparatory to 
final rupture into their elements. In fact, the candle may be looked 
upon as a retort within a retort. The inner one consists of a wick sup- 
plying a continuous stream of hydrocarbon, which is volatilized by the 
combustion of a part of the hydrocarbon, supplemented by the radiant 
heat from the walls of the second retort. These second retort walls are 
composed of the transparent gases undergoing complete combustion. 
The intervening space is filled with the vapors from the wick, and these 
vapors are there subjected to chemical changes which set hydrogen 
free, which confer upon the altered hydrocarbons a higher potential of 
energy, and which finally bring about the decomposition of these hy- 
drocarbons and their rupture into their elements. 

We thus see one of Nature’s ways of doing the carbonizing or retort- 
ing of a hydrocarbon when her object is to produce light by the com- 
bustion of that hydrocarbon in the form of a gaseous flame. On for- 
mer occasions I have had the honor of drawing your attention to the 
important part radiant heat plays in the economical carbonizing of coal 
in the retort. I think the flame of a candle bears strong testimony to 
the soundness of that opinion. On the other hand, when Nature’s ob- 
jeet was to supply man with liquid hydrocarbons in the shape of petro- 
leum, her retorting or carbonizing was done in a retort with no empty 
space in which radiant heat could effect the gasification of the hydro- 
carbons produced, and when man came to imitate nature in obtaining 





liquid hydrocarbons from soild coal and shale he was not long in dis- 
covering the gasifying effect of radiant heat in empty space inside the 
retort, and in devising a retort which had no empty space. That retort 
was then equivalent to the wick of the candle, surrounded by walls 
close to it heated externally, the volatilized products being prevented 
from escaping into space by being drawn off at the top of the wick and 
passed to the condensers. In like manner we may take a lesson as to 
how coal should be carbonized ; that while contact heating may be 
economically employed to volatilize the hydrocarbon of the gas making 
material, the actual decomposition of the hydrocarbons should, as far 
as possible, be effected by radiant heat. 

It will be observed that the essential difference between the produe- 
tion of light from a hydrocarbon by a wick-fed flame and that pro- 
duced by the pre-carbonizing of a hydrocarbon in retorts together with 
a gas-fed flame, consists in the fact that such carbon as is present in 
the hydrocarbon in excess of what can be gasified is very differently 
utilized in the two cases. In the wick-fed flame the decomposition of 
the hydrocarbon is largely effected, first, by the complete combustion 
of a portion of the hydrocarbon in the lower part of the flame, and 
thereafter by the combustion of the hydrogen and marsh gas, as pro- 
duced during the different stages of decomposition in the outer flame 
wall of the flame. The carbon set free takes a comparatively feeble 
part in the work of decomposition, for it is burned away only when it 
reaches the upper part of the flame, where most of the work prepara- 
tory to the final decomposition has been already effected. The carbon 
thus mainly contributes to the luminosity of the flame through the in- 
candescence due to its own combustion. 

Where the hydrocarbon is first carbonized, the carbon in excess of 
what can be gasified is isolated and burned outside the walls of the re- 
tort, and is therefore applied to the volatilizing and gasifying the vola- 
tilizable part of the hydrocarbon and conferring upon it a part of the 
heat energy of combustion in the form of stored-up potential energy. 
Then the liberated hydrogen and marsh gas, not being consumed as 
produced, are left to form a part of the gas and still further to raise the 
potential energy of the gasified hydrocarbon before final dissociation 
takes place in the flame. The stored-up or potential energy is instantly 
liberated when the hydrocarbons are decomposed into their elements, 
carbon and hydrogen, the result being, as we have already explained, 
the production of increased luminosity. 

It will thus be seen that the method of obtaining light from a hydro- 
carbon by pre-carbonizing in retorts and combustion in a gas-fed flame 
possesses advantages over that of a wick-fed flame in so far that it en- 
ables better control to be maintained over the changes, chemical and 
physical, which ultimately result in producing light. In order, how- 
ever to get the full advantage of the, so to speak, double retorting sys- 
tem with a gas fed flame it is necessary to adjust the relations between 
the potential energy conferred upon the volatile hydrocarbons while 
these are undergoing gasification within the heated walls of the retort, 
and the potential energy subsequently to be further conferred upon 
them by the chemical and physical changes which take place inside the 
flame walls during the second retorting process. The object is that at 
the final rupture or dissociation there shall be present in a flame as 
large a percentage of hydrocarbon of high potential energy (acetylene) 
as possible. 

Different hydrocarbons require different temperatures in order to 
bring about that adjustment between the changes which it is desirable 
to effect in the prior retorting process and those which it is desirable 
should be subsequently brought about in the flame by the heat of the 
non-luminous gases unavoidably produced in the prior retorting pro- 
cess. Should the temperature of the prior retorting process be too high, 
changes are brought about within the retort which should only take 
place within the flame, carbon being precipitated there instead of being 
left as volatile carbon to be precipitated in the flame, and an excess of 
non-luminous heating gases is produced which cannot be devoted to 
bringing about beneficial changes in the accompanying hydrocarbons. 
If, on the other hand, the hydrocarbons to be rendered gaseous by 
the prior retorting have to be used diffused through coal gas in order 
to increase its illuminating power, recent experience with oil gas en- 
richment processes has shown that, in consequence of the coal gas pos- 
sessing a large surplus of potential or heat energy in its non-luminous 
or feebly-luminous constituents which can be economically employed 
in raising the potential energy of the hydrocarbons, the lower the tem- 
perature at which the hydrocarbons can be pre-retorted or cracked up, 
the greater is the percentage of carbon that can be permanently gasi- 
fied and rendered available for carbureting. And although the hydro- 
carbon so gasified has less heat potential, the difference is nevertheless 
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energy of the non-luminous portion of the coal gas in effecting chem- 
ical changes in the flame, and also by other physical conditions influ- 
encing the luminosity obtained from a given hydrocarbon. The sur- 
plus heat energy of a gas flame is similarly advantageously employed 
when the coal gas is carbureted by means of the vapors of very volatile 
hyd rocarbons. 

It has long been known that different non-luminous and feebly- 
luminous diluents—such as carbonic oxide, hydrogen and marsh gas— 
had very different effects upon the illuminating power of highly lum- 
inous hydrocarbons when diffused through them and burned; and that 
carbonic oxide had a greater diluting effect than hydrogen, and hydro- 
gen a greater effect than marsh gas, even after making allowance for 
the original feeble luminosity of marsh gas. It is only, however, since 
the introduction of the various carbureting processes that it has been 
observed that not only had the various diluent that difference of effect, 
but that different hydrocarbons were also very differently influenced 
in their luminosity by being diluted with the various diluents referred 
to, including coal gas; that while oil gas, produced at low tempera- 
tures, When commingled with certain percentages of diluents, gave an 
aggregate luminosity largely in excess of what could be obtained from 
the undiluted gas—or, in other words, was benefited by dilution—oil 
gas, produced at high temperatures,as also acetylene gas, when diluted to 
a like degree, were not benefited to the like extent; or, asin the case of 
acetylene gas, gave a luminosity very much less than could be obtained 
by the combustion of the pure gas. 

It has also been observed that hydrocarbons having the same per- 
centage of carbon and hydrogen in their composition, but differing in 
density, are very differently effected by diluents; and that the denser 
the compound, the greater is the enriching value per unit of carbon 
present. Thus the 6 atoms of carbon associated with 6 atoms of hydro- 
gen in the 3 molecules of acetylene had not the same ennching value 
as the same number of carbon and hydrogen atoms, equivalent to 3 
molecules of acetylene, but polymerized into one molecule of benzol. 

To enable us to follow the manner in which the various forces oper- 
ate during the combustion of a hydrocarbon so as to bring about those 
observed results, we must again refer to the structure of the gas-fed 


flame, the action of which I shall again ask you to look upon as a car- | 


bonizing or retorting process. The walls of the retort are composed of 
the products of complete combustion of the constituents of the hydro- 
carbons, and are practically transparent to the ethereal waves of light 
generated by the chemical changes which occur within the flame. 
These chemical changes are brought about by the radiant heat from 
the intensely heated gaseous walls of the flame-retort. 

On a former occasion, at a meeting of the kindred Association now 
merged in this, I drew attention to the influence of the force of diffu- 
sion of gases during the carbonization of coal inside a clay retort, and 
showed how the porous walls of the clay retort allowed an exchange 
of the gases inside the retort and those outside it, at rates proportional 
to the square root of their respective densities. Now, although the wall 
of our combustible retort is composed only of highly-heated gases, yet 
that gaseous wall will nevertheless exercise a similar effect, though a 
modified one, to that exercised by the porous walls of the clay retort ; 
and the more perfectly this outer flame-wall is maintained by a careful 
regulation of the pressure of the gas at the point of ignition, so as to 
prevent induced currents of air or gas, the more perfectly will this 
outer flame-wall take upon itself the function of a previous diaphragm 
in influencing the action between the combustible gases inside and the 
supporters of combustion outside ; and the more perfectly will it also 
act in other respects as the wall of a retort, in the manner to be imme- 
diately brought under your notice. 

The relative affinities for oxygen of the various constituents of the 
illuminating gas have also to be taken into account ; for although the 
outer flame-wall of the retort may, by carefully regulating the pressure 
of the gas at the burner, be made to act fairly effectively, yet some oxy- 
gen will always be carried into the interior of the flame, and those 
constituents of the compound gas which have the greatest affinity for 
oxygen, under the conditions obta'ning within the flame, will be the 
first to seize upon such intruding oxygen. 

Professor Clowes recently communicated to the Federated Institute 
of Mining Engineers the results of a series of experiments in which 
flames were burned in an inclosed volume of air, maintained at atmo- 
spheric pressure, till each flame was extinguished by the products of its 
own combustion, and the atmosphere that had extinguished each 
flame was then analyzed. The results showed that a paraffine flame 
was extinguished when the oxygen fell to 16.6 per cent.; a candle flame, 
15.7 per cent.; a methane flame, 15.6 per cent.; a carbonic oxide flame, 
13.35 per cent.; and a coal gas flame 11.35 per cent.; while a hydrogen 


flame was not extinguished till the oxygen present fell to 5.5 per cent. 
The conditions under which these tests were made, being very much 
those obtaining in a gas-fed flame, will in all probability indicate the 
relative affinities for oxygen of the substances named. 

As the heat which effects the work of altering the chemical constitu- 
ents of the hydrocarbon gas is necessarily largely radiant heat, from 
the outside highly heated gaseous wall of the flame, the power of the 
constituents of the gas to respond to, or take up, this radiant heat will, 
of necessity, considerably influence the resulting changes which occur 
within the flame. 

I have already explained to you my views with regard to the selec- 
tive action of radiant heat upon the hydrocarbon vapors evolved from 
the coal inside a gas retort ; how the radiant heat from the walls of the 
retort passes freely through the simple gases, but is more and more 
freely absorbed as the hydrocarbons become more complex in their 
constitution. Although, however, the simple gases cannot readily re- 
spond to, and be heated by, radiant heat, they have the power, when 
commingled with complex hydrocarbons, of largely modifying the 
effect of radiant heat upon these, by taking up the molecular motion or 
heat absorbed by the complex hydrocarbons, and becoming themselves 
heated by contact. 

There is no doubt that the heat radiated from the gaseous highly- 
heated flame-wall acts upon the constituents of the gas in the interior 
of the flame in a very similar manner. The power which the hydro- 
carbons possess of taking up the radiant heat enables the long heat 
waves from the flame-wall to effect changes which confer potential en- 
ergy upon the hydrocarbons, and this results, at the moment of ulti- 
mate decomposition, in the production of short waves of light. 

The interactions between the hydrocarbons in the gaseous flame 
have, no doubt, also a considerable influence upon the luminosity of a 
flame. These interactions are not well understood, but Prof. Lewes 
has shown that whatever the original hydrocarbons may be, they are 
very largely converted into acetylene before undergoing final dissocia- 
tion into their elements. There is little doubt, however, that, both in 
the process of cracking a hydrocarbon inside a retort, and also during 
the cracking up and changing the hydrocarbons into acetylene in the 
|interior of a gas flame, both hydrogen and carbon are partially set free 
| without passing through the acetylene stage; and it has occurred to 
|me that this free carbon is itself largely conducive to the formation of 
acetylene and other hydrocarbons of high potential energy, and that 
even the carbon set free from the dissociation of the acetylene may 
take part in the subsequent changing of the methane produced at the 
time of the formation of the acetylene from the other hydrocarbons. 
For instance, methane and ethane have a low potential of stored up 
energy, and they produce, when burned, a small amount of light in 
proportion to the carbon which they contain. Both these gases, espe- 
cially the former, may be passed through a length of empty tube heated 
to a high temperature. In that case only a very small portion under- 
|goes decomposition, and that principally at the surface of the tube. 
| This is due to the fact that the radiant heat from the walls of the tube 
lis only feebly absorbed by such gases, and cannot, therefore, readily 
| effect any decomposition. If, however, the tube be filled with a solid 
| substance, such as graphite or pounded retort carbon, presenting a 

large surface which can take up the heat and be raised to a high tem- 

| perature, the gases, on being passed through, are then largely decom- 
| posed—the carbon of their constitution being left behind on the highly 
| heated solid surface. Contact heat has thus effected what radiant heat 
| had failed to accomplish. 

The conditions obtained when methane is burned alone are exactly 
analogous to those of methane passed through the highly heated tube. 
The outer highly heated walls of the methane flame radiate heat 
through the methane contained in the interior of the flame. Methane, 
however, is but feebly acted upon by radiant heat; and only a very 
small portion is brought into the condition necessary for the produc- 
| tion of light. 
| If the methane has diffused through it some other hydrocarbon 
| which possesses, in a high degree, the power of absorbing radiant heat, 
and is therefore readily decomposed, conditions are brought about ex- 
actly analogous to those in the highly heated tube filled with solid ma- 
| terial, for the radiant heat from the hot flame-walls, falling upon the 
'carbureting hydrocarbon, is absorbed by it and causes it to undergo 
changes which ultimately lead to its dissociation into its elements. 
|The solid particles of carbon thus set free, being also good absorbers of 
| radiant heat, become highly heated, and the methane in contact with 
| these highly heated particles is acted upon by the contact heat, which 
'thus brings about those conditions in the flame which lead to increased 
| luminosity. 
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It will thus be seen that, while the action of contact heat by surface 
is highly advantageous in the flame (setting free carbon to produce 
luminosity), the same action inside a gas retort would be highly objec- 
tionable, as it would rob the hydrocarbon gases of carbon which should 
only be set free in the flame. 

The chemical changes which are brought about in different hydro- 
carbons by contact heat are no better understood than the changes in- 
duced by radiant heat. As already stated, Professor Lewes has shown 
that, in whatever way the changes are brought about, most of the hydro- 
carbons contained in a flame are converted into acetylene before final 
dissociation into their elements ; and that, if the changes are arrested 
after the change into acetylene has taken place, the acetylene poly- 
merizes mostly into hydrocarbons belonging to the benzol group. Dr. 
Dvorkovitz hasalso shown that a potent factor in changing hydrocar- 
bons belonging to the paraffine and olefine groups into the benzol group: 
by heat, is surface contact. These two facts, taken together, would 
point to the solid particles present in a flame playing an important part 
in bringing about the chemical changes therein which lead up to lumi- 
nosity, and would at least partly explain why the commingling with 
hydrocarbons of low potential—such as methane—of hydrocarbons 
which have a high power of absorbing radiant heat, and are easily de- 
composed, with the liberation of free carbon particles, leads to the appa- 
rent high enriching value of the latter when diffused through the former. 

There are two theories as to how the luminosity of a hydrocarbon 
flame is brought about. One is that of Sir Humphry Davy, that the 
luminosity of a hydrocarbon flame is solely due to the solid particles 
set free from the decomposition of the hydrocarbon in the flame, and 
heated to incandescence ; the other, that of Dr. Frankland, who chal- 
lenged the solid particle theory, and showed that flames of some sub- 
stances, which could not possibly contain solid particles of any kind at 
the temperature of the flame, but whose vapors were very dense, pro- 
duced highly luminous flames. Dr. Frankland further showed that 
substances yielding flames that were non-luminous, or feebly luminous, 
under ordinary atmospheric pressures, became highly luminous when 
burned under high pressure, and he inferred therefrom that the lumi- 
nosity of the flames of hydrocarbons was due to the incandescence of 
extremely dense hydrocarbons in the flame. 

While satisfied that the luminosity of hydrocarbon flame may be par- 
tially brought about in accordance with both theories, neither of these 
fully accounts for some of the observed results previously referred to; 
and it has occurred to me that an explanation may be found in suppos- 
ing that, at the moment of decomposition or dissociation of the mole- 
cule within the flame, the decomposition or dissociation enables the 
molecule to shake the surrounding ether into waves of light, and that 
this power can be conferred upon molecules either by stored-up energy, 
as in the case of hydrocarbons like acetylene, or still further by densi- 
fying such hydrocarbons by polymerization, or even by mechanical 
condensation or pressure, as is the case when non-luminous gases are 
burned under high pressure with the evolution of light. 

In other words, just as, by raising the temperature of solid substances 
by means of non-luminous heat, a power is developed in them of trans- 
muting the long heat waves into short light waves, sothe hydrocarbons 
in a flame can be so changed in their physical and chemical condition, 
by the stirring up of the non-luminous heat energy in the molecules of 
the hydrocarbon or in densifying the molecules, so that, when they 
come to be decomposed or dissociated into their elements, they can con- 
vert the stored-up energy of the long heat waves into light waves; and, 
again, by burning non-luminous gases under great pressure, the 
mechanical energy expended upon the densification of the gas confers 
upon the molecules the power of emitting light at the instant of dis- 
sociation in the flames. ; 

The energy of the high temperature heat, when expended upon heat- 
ing up carbon, enables the vibrating carbon to transmute the long heat 
waves into short waves of light. The carbon so heated communicates 
its heat to whatever mav be brought in contact with it ; and therefore 
a flame which owes its luminosity to solid particles will emit light de- 
pendent upon its temperature—such temperature being measurable by 
thermometric instruments. 

The energy of the radiant heat, when expended upon effecting chemi- 
cal changes in the hydrocarbons, is converted into stored-up molecular 
energy in the hydrocarbon compounds of high potential energy. Such 
stored-up energy becomes latent, and is not sensible to thermometric 
instruments ; and it does not necessarily assume the form of heat of 
high temperature in order to produce light. According to the latter 
supposition or theory, it does not do so, but is largely converted directly 
into light at the instant of dissociation, and never becomes measurable 
by thermometric instruments. 





It so happens that, in the case of hydrocarbons, the stored-up mole- 
cular energy, liberated at the instant of dissociation, is necessarily ac- 
companied by the liberation of solid carbon. That solid carbon may 
take part in the conversion of the stored-up energy into light. But the 
fact, demonstrated by Frankland, that flames may be highly luminous 
in the absence of solid particles, makes it highly probable that the 
stored-up energy of the hydrocarbon is transferred to the ether by the 
carbon while still in the state of vapor, and that the action of the solid 
carbon particles is largely confined to the part of taking up the non- 
luminous heat radiations, and transmuting their energy into that of 
light. The fact that the luminosity of the flame from the combustion 
of hydrocarbons can be calculated, as shown by Professor Lewes, from 
their heat of formation or stored-up energy, also points in a like 
direction. 

Professor Lewes has carefully tested, with very delicately-constructed 
instruments, the temperatures of the various portions of the flames of 
acetylene, ethylene and coal gas, with the following results : 


Portion of Flame. Acetylene, Ethylene, Coal Gas, 
Non-luminous zone.......... 459° C. 952° C. 1,028° C. 
Commencement of luminosity 1,411° C. 1,340° C. 1,658° C. 


Near top of luminous zone... 1,517° C. —1,865° C. 2,116° C. 
These gases, when consumed in the burner best suited for their com- 


bustion, give the following illuminating values: 


EO ete eee ee re ee 240.0 candles. 
PN Sia cccoy's keep hap aa ata 68.5 = 
RN ONE iis. a enae ieee ieeaselour ae 16.8 ie 


It will be observed that, when tested by thermometrical instruments, 
the gases as they rise in stored-up molecular energy, which can largely 
be directly converted into light at the instant of dissociation, give 
flames of lower and lower temperatures ; but, when tested by the 
photometer, the emitted light rises as the molecular energy rises. 

In the case of coal gas largely composed of non-luminous or feebl y- 
luminous gases, with only a small quantity of hydrocarbons upon 
which the heat energy of the non-luminous gases can act in conferring 
the power of transmuting their heat energy into radiant heat and light, 
the flame retains its high temperature and heats up the part of the ther- 
mometric instrument inserted in itto a temperature approximately 
equal to its own. 

By carbureting the coal gas, or by supplying the coal gas with a 
Welsbach mantle, we should enormously inerease the light through 
giving the non-luminous gases something upon which their heat energy 
can be expended in transmuting the heat of the flame into radiant heat 
and light. But in both cases the temperature of the flame would fall. 

As we have seen, ethylene possesses a certain amount of stored-up 
potential energy in excess of that of its separate elements. But, as 
shown by Professor Lewes, before undergoing final decomposition into 
its elements in a flame, it has to undergo a change into acetylene, and 
this involves the work of splitting off so much hydrogen. The heat 
resulting from the combustion of this free hydrogen will be partly ex- 
pended in bringing about the chemical changes into acetylene, the dis- 
sociation of which produces light, and in heating up the liberated car- 
bon and conferring upon it the power of radiating light and heat. 
Thus the temperature of the flame is kept lower than that of the coal 
gas flame. 

Acetylene possessing a high potential energy, on undergoing decom 
position or dissociation into its elements in the flame, has that stored- 
up energy largely converted directly into light, and since the liberated 
hydrogen is small in quantity, the energy developed by its combustion 
can be, in proportion, more fully expended upon the carbon in endow- 
ing it with the power of radiating light and heat. The temperature of 
the flame is thus kept comparatively low, while the flame itself emits 
much light. 

It would therefore appear that, if it is desirable to develop the energy 
evolved by the combustion of a hydrocarbon or compound gas (of 
which the constituents are decomposable or dissociable by heat) so as to 
produce a flame of high temperature, it is necessary, in order to pre- 
vent that inter-molecular work being done, that the supporter of com- 
bustion should be intimately commingled with the decomposable gas, 
so as to prevent decomposition or dissociation of the hydrocarbons into 
their elementary condition prior to their complete combustion, and also 
that the combustion should be as rapid as possible. 

With regard to the observed difference in color between the various 
hydrocarbon flames—as, for instance, between the white light from the 
low temperature flame of acetylene and the comparatively yellow flame 
of ethylene—it has occurred to me that the difference may be due to 
the relative proportions of light coming from the several sources of the 
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flame ; that the stored-up energy in the hydrocarbon is directly evolved 
at the instant of dissociation as white light, while the light subsequent- 
ly emitted by the liberated carbon varies in color according to the tem- 
perature of the flame ; and that, further, as carbon is one of the ele- 
ments that can assume various allotropic forms, and has also the power 
of holding in association with iself small quantities of hydrogen at ex- 
tremely high temperatures, the carbon liberated from the various hy- 
drocarbons may be under different conditions or forms, and may also 
hold in association varying proportions of hydrogen, which will! confer 
upon it different powers of taking up non-luminous heat at a high tem- 
perature and transmuting it into light. The aggregate light produced 
would then have different colors, nuch in the same way that incandes- 
cent mantles give different colored light, dependent upon their constit- 
uent elements. 

The deductions to be drawn from these notes are : 

1. That, when a solid or a liquid hydrocarbon has to be converted 
into illuminacing gas, the cracking up or carbonizing process inside the 
retort should be done at such a temperature and under such conditions 
as will produce the largest percentage of gaseous hydrocarbons suitable 
for the purpose of taking up the heat of the non-luminous gaseous part 
of the flame, and utilizing that heat in the production of changes which 
enable that non-luminous heat to be transmuted into light, and that 
radiant heat plays an important part in bringing about those changes, 
both in the retort and in the flame. 

2. That non-luminous gases act in two ways: (1) While in contact 
with the hydrocarbons in the body of the flame they withdraw heat 
from the hydrocarbons which have the power of absorbing the non- 
luminous radiant heat from the flame walls. They thus retard or pre- 
vent those changes which lead to the storing up of the radiant non- 
luminous heat in the hydrocarbons, and they also tend to prevent the 
final dissociation of those hydrocarbons into their elements, and thus 
tend to cause loss of luminosity. The power of diluents to retard chem- 
ical change in the flame appears also to be influenced by the specific 
gravity or density of the diluting gas, the diluent of greatest den- 
sity having the greatest retarding influence. (2) On reaching the out- 
side of the flame the combustible diluent gases evolve heat, which is 
capable of bringing about those changes conducing to luminosity which 
they retard or tend to prevent while in the body of the flame. 

It is the balance of these two effects which decides whether the lum- 
inosity of a hydrocarbon will be increased or diminished by dilution 
with non-luminous combustible gases. When the hydrocarbons pos- 
sess the power of absorbing non-luminous radiant heat, and of being 
thereby converted into hydrocarbons of high potential energy, they 
are capable of being largely benefited by combustible dilution, espe- 
cially with hydrogen or methane. On the other hand, with hydrocar- 
bons such as acetylene, which cannot, in the gaseous state, have a 
higher potential conferred upon them by radiant non-luminous heat, 
diluents reduce the illuminating power of the hydrocarbon. 

3. That the non-luminous flame-wall of a luminous flame performs 
the functions of the hot wall of a gas retort, in so far as it acts as a 
pervious separator between the carbureted gases inside the flame and 
the external air, and that radiant heat from the flame walls brings 
about similar changes inside the flame to those inside the retort—the 
essential difference being that, as the flame walls are transparent, they 
allow of the resultant luminosity being seen, and the evolution of 
light. 

4. That the effect of diluents upon hydrocarbons is considerably modi- 
fied by their specific gravity or rate of diffusion, and by their affinity 
for oxygen. Thus hydrogen, although volume for volume it produces 
about the same amount of heat at nearly the same temperature as car- 
bonic oxide, is by far the better diluent, owing to the fact that, from its 
high rate of diffusion, it rapidly finds its way from among the hydro 
carbons tothe outside of the flame ; and thus its injurious action inside 
the flame is greatly lessened, while the useful heating effect is brought 
more effectively into action. The high affinity of the hydrogen for 
oxygen also enables it to take hold of any oxygen which may have 
found its way into the flame, and thus to prevent the premature des- 
truction of the hydrocarbon. The specific gravity of hydrocarbons has 
a similar influence. Thus acetylene, having a specific gravity approach- 
ing that of carbonic oxide, will, by diffusion, pass to the outside of the 
flame even more quickly than that diluent, while benzol vapor, having 
three times the gravity, will diffuse much more slowly, and will there- 
fore remain longer within the body of the flame under the influence of 
the heated flame walls, and so will produce a greater amount of light. 

5. That the free carbon present in a luminous flame, being heated by 
radiant heat from the outside walls, acts by surface contact in bringing 
about changes of the hydrocarbons, especially of those which have a 


low absorptive power for radiant heat, such as marsh gas. This leads 
to increased luminosity of the flame. 

6. That the stored-up energy in hydrocarbons such as acetylene, and 
still more in polymerized acetylene in condensed molecules, such as 
benzol, etc., is liberated or given out, at the instant of their decompo- 
sition or dissociation, largely as light, and in great part never takes the 
form of heat ; and that while the energy, radiated away in the form of 
light, can be measured by the photometer, the temperature of the flame, 
as measured by thermometric instruments, is low. 

7. That the differences observed between the colors of hydrocarbon 
flames may arise from three causes: (1) The stored up energy in the 
molecules of hydrocarbon is directly emitted as white light; (2) the 
light emitted by incandescent carbon varies in color according to the 
temperature to which it is raised ; and (3) the last is probably modified 
by the allotropic state the carbon may assume at the instant of dis- 
sociation from the hydrogen, and also by the small quantity of hydro- 
gen held in union with it, either chemically or physically. 

The subject of these notes is at present receiving a large amount of 
attention, and, had time permitted, I should have liked to go more fully 


into details on several points referred to, and necessarily omitted, more 
particularly into the influence of the different forms of burners, and of 
the pre-heating of the air supply upon the conditions which affect the 
production of light from illuminating gas. The paper has, however, 
already assumed dimensions which, I am afraid, have taxed your 
patience to the utmost. Besides, my main object in recurring to the 
subject of my notes was to explain why hydrocarbon gases and vapors 
having thé same illuminating power when consumed alone, should 
have such different enriching values ; and why oil gas produced at low 
temperatures should have a higher enriching value than agas from the 
same oil cracked up at a high temperature, more particularly when 
commingled with water gas ; and I trust that what I have been able to 
communicate has not only satisfied you upon that point, but also added 
somewhat to our general knowledge of the conditions influencing the 
luminosity of hydrocarbon flames. 








(Translated from Revue Industrielle, by Mr. Herman POOLeE.]} 
On the Economy and Future of Motors, Driven by 
Explosive Mixtures. 
a 

Mr. C. Lambette, Chief of the Technical Service of the Belgian Soci- 
ety of Economic Motors, read before the Association of Liege Engineers 
a communication on the gas and petroleum motors shown at the Exhi- 
bition at Anvers in 1894. 

This communication, which has been published in full in the Revue 
Universelle des Mines et de la Metallurgie, contains, among other in- 
teresting statements, a parallel between several thermic motor forces— 
gas, petroleum and steam. The author supposes that the installation 
was made at Brussels, and he examines from the beginning the case of 
the production of small power. 


1. Geo diiter: Two-Horse Power. 





Price of motor, complete and set up.............. $350.00 
Amortissement, interest, running expenses per year 51.30 
Per Day : 
Maintenance, interest, amortissement............. $0.171 
Attendance, cleaning, oiling............ 2.2.2... 0.237 
Gas, 70.6 cu. ft. per hour, or 706 cu. ft. per 10 hours 0.380 
INN od deiscnteddedeucdadediteds sasseteee. $0.788 


(Equal to 3.9 cents per horse power per hour.) 
2. Petroleum Motor: 





Price of motor complete and set up .............. $380.00 
Amortissement, interest, running expenses per year 57.00 
Per Day : 
Maintenance, interest, amortissement............. $0. 190 
Attendance, cleaning, oiling.... .............. ‘ 0.285 
Petroleum, 26.40 lbs. per hour, at 0.95 cent per lb. 0.228 
EON ina wm ene enedewneurtesuenduzactindeds. $0.703 


(Equal to 3.5 cents per horse power per hour.) 
3. Steam Motor: 





TOTES COMNDIOUR, GE OD: 6 < és os ccm cc dewacsucecnes $380.00 
Amortissement, interest, running expenses per year 57.00 
Per Day : 
Maintenance, interest, amortissement............. $0.190 
Attendance, cleaning, oiling..............-...0-. 0.665 
Coal, 220 lbs., at $2.85 per tom........ c.eceeescee 0.285 
ROME «ia oc cvnd co eueUUectiwd das deduduveatcs $1.140 





(Equal to 5.7 cents per horse power per hour.) 
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Ten-HorsE POWER. 


1. Gas Motor: 

“Motor complete, set up.....5....ee cece cececeeeees $760.00 
~ Amortissement, interest, running expenses per year 114.00 

Per Day : 
Maintenance, interest, amortissement ............ $0.38 
Attendance, cleaning, oiling... .............42.- 0.38 
Gas, 2,470 cubic feet, at 54 cents per 1,000 cubic feet 1.33 
RR Rae oe enn ty oe Or eT ee $2.09 


(Equal to 2.1 cents per horse power per hour.) 
2. Petroleum Motor : 


Bichon COMIN, S06 WD 056.5 6.05s sine csieasciesseeson $950.00 
Amortissement, interest, running expenses per year 142.50 
Per Day : 
Maintenance, interest, amortissement............. $0.475 
Attendance, cleaning, oiling................e000+ 0.475 
Petroleum, 100 Ibs., at 0.95 cent per Ib............ 0.950 
EE nk. sunk ooesec cdce dab wean Ree elaes $1.900 


(Equal to 1.9 cents per horse power per hour.) 
3. Steam Motor: 


Engine complete, with condenser, set up........ $1,140.00 
Amortissement, interest, running expenses per 
I oo dachosne c6Kansds ones osausaakswetehees 171.00 
Per Day : 
Maintenance, interest, amortissement........... $0.57 
Attendance, cleaning, oiling..............0+..+. 0.76 
Coal, 5,500 lbs., at $2.85 per ton................ 0.71 
MN sign nid nis Meanie nan shcemeentepeneseee $2.04 


(Equal to 2 cents per horse power per hour.) 


Firty-Horse POWER. 
1. Gas Motor, Supplied with Poor Gas: 


Motor complete................ Rats Codd wacciels $1,900.00 

I ON ooo oon ow soso eie inc cesee en's 1,140.00 

Foundation and installation.................0.- 380.00 

Maintenance, interest, amortissement........... 513.00 
Per Day : 

Maintenance, interest, amortissement........... $1.71 

Coke, 1 lbs. per effective horse power per hour, 

Ee SOE WOR ons cosa gccce wast enes dete cieess 1.90 
OE oo Seok Sap eens aoe Sea neauee aNeeseee 0.19 
Attendance and cleaning................e-eeee. 0.95 

DN gi wncsncctsvawarescwetubebasacconeuve $4.75 


(Equal to 0.95 cent per effective horse power per hour.) 
2. Steam Motor, Jacketed, with Condenser and Variable Cut-off: 


SO ONG oss Sas) PSS ce keee ees $1,330.00 
EEE Te eT 855.00 
Pippen ein teatablation j ..i.i.000 000 cccccccscccces 380.00 
I ss. ocetscn ns nccdpaensesucswewsuud 285.00 
I ipa ss So 050 055 seed cake tees cee ewwest 285.00 
PE oo sac vnibcdawdecaecswane neers uasined $3,135.00 
Maintenance, interest, amortissement per year... 470.00 
Per Day : 
Maintenance, interest, amortissement .......... $1.57 
Coal, 3.3 lbs. per effective horse power, at $2.85 
RR os cocsKcnsaueicvesnaudnghsenaiowens.s+ 2.14 
Re oh on Secanns sep bnecretere reece cee s 0.19 
Attendance and cleaning...............0ssse0. 0.95 
NE ish ck ds Sader cece ence net weeteese $4.85 


(Equal to 0.97 cent per effective horse power per hour.) 


We see, therefore, that the petroleum motor is the most economic up 
to 10-horse power, for which the price per horse power is about the same 
for gas, petroleum or steam. Beyond that size the steam motor is more 
advantageous, at least if it is necessary to run continuously and for a 
long time. The consumer must always make his gas if he wishes to em- 
ploy a gas motor. For 50-horse power the cost of a day’s work is the 
same with gas from coke or with steam ; but it is clear that if we are 
situated in close proximity to anthracite mines, the advantage will be in 
favor of gas motors, these not requiring more than 14 pounds of an- 
thracite per horse power, while a steam motor needs 3.3 pounds of coal. 


THE FcTurEe or Gas Motors. 
In order to show what may be the future of the gas motor, Mr. Lam- 
bette formed a table of coefficients of economy of the heat motors in 
question. We know the economic coefficient may be expressed by the 
formula: Q—¢@ 
R= 
g ,’ 
Q being the quantity of total heat of the combustible, @ —q being the 
quantity of heat utilized. Again : 


R= fH = 4 
T being the absolute maximum temperature of combustion, t the abso- 
lute minimum temperature of the condenser, the changes of heat tak- 
ing place at a constant temperature and the changes of temperature oc- 
curring without a change of heat. 
For a steam engine working at 90 pounds pressure in the boiler, and 
at 1.5 pounds in the condenser— 


R= (159 + 273)— (46 + 273) 26 

a] 159 + 273 ~ 100° 
The real effect calculated will be 17 per cent. For a gas motor with 
previous explosion, the maximum calculated power, according to Mr. 
Witz, will be 38 per cent. With a consumption of 24.5 feet of gas of 
5,400 calories per effective horse power, the real effect would be: 

au 75 x 3,600 
0.7 x 5,400 x 425 

With a consumption of 0.88 pound of petroleum of 10,000 calories 
per effective horse power, the effect is R = 12 per cent. 

With a consumption of 1.3 pounds of anthracite, of 7,500 calories per 
effective horse power, the effect is R = 14 per cent. 

With a consumption of 1.76 pounds of coke, of 7,000 calories per ef- 
fective horse power, the effect is R = 12 per cent. 

These figures seem to show that the steam engine and the gas motor 
using illuminating gas hold the first rank from an economic point of 
view ; this would be true if we found the gas and the steam in the nat- 
ural state. But for a practical examination of the question we must re- 
turn to the fuel ; that is to say, to the coal of the boilers and the coke 
of the gas. Admitting that a steam engine consumes on the average of 
2.2 pounds of 8,000 calories per hour per effective horse power, the act- 
ual effect will be : 75 x 3,600 

~ 8,000 x 425 

On the other side, 2.2 pounds of gas coal, with a calorific power equal 
to 8,500 calories, gives 9.8 cubic feet of gas of 5,400 calories per 35.3 
cubic feet, allowing 1,500 calories for gas and 0.66 pound coke for the 
gasogene, the coke being 7,000 calories for 2.2 pounds, making 2,100 cal- 
ories for the coke. So that of the 8,500 calories of the gas coal, 1,500 + 
2,100 = 3,600 calories are used up in the service of the motor. Seventeen 
per cent. of 1,500 = 255 calories employed, 12 per cent. of 2,100 = 252 
calories employed, making 50 per cent. of the 3,600 calories contained 
in the combustible gas and coke, and of the 8,500 calories of the 2.2 
pounds of coal it forms 6 per cent. of the total calorific power. 

We see that the working of the retorts is not satisfactory for the util- 
ization of calorific power, for while the coefficient of utilization of the 
gas motor is 17 per cent.—that is to say, the highest of those which 
have been tried—we have only 6 per cent. of actual utilization ; practi- 
cally in the large installations there is not so much actual loss as the 
bye-products are utilized. 

The combustion of coal to heat the steam generators does not show 
much better, for if the coefficient is 17 per cent.when we consider only 
the steam engine, it is but 8 per cent. if we add the boiler, and there 
are no bye-products. The gasogenes give better results, as was predict- 
ed, the number of transformations of the energy being less. This num- 
ber is restricted in the petroleum motor, and thus explains its good ef- 
fect. 

Conclusion.—The gas motor has the highest economic coefficient ; it 
is subject to improvement so long as theory assigns an effect of 38 per 
cent. These improvements will be obtained by improving the cycle of 
the motor and the gasogenes which are intimately connected with it. 








= 17 per cent. 


= 8 per cent. 








Tests of Cut and Wire Nails. 


ee aloes: 

At a meeting of the American Society of Mechanical Engineers, Pro- 
fessor R. C. Carpenter read a paper on experiments made in testing cut 
and wire nails. Among other things, the author remarked that the 
experiments show the force required to drive and start the nails and 





also the relative work in each case. To obtain some figures which 
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would give not only the maximum force, but also the work required 
for both driving and pulling various nails, the Professor had the fo!- 
lowing experiments conducted in the laboratory of Sibley College. 
Nails of various kinds were forced into a piece of Southern pine, which 
was as nearly homogeneous as was possible to obtain, by one of the heads 
of a testing machine, and the amount required at the end of each 4-inch 
of penetration was noted. The nails were driven within about }-inch of 
their full length in each case. 

In pulling they were drawn out by a species of forceps attached to 
the testing machine, the force required being noted at each 4-inch. 
Diagrams were then drawn corresponding to the force exerted and the 
depth of penetration, the integration of these diagrams giving the total 
work either for driving or for drawing. Experiments were made on 
ten nails of each kind, and the averages taken to represent the work of 
any particular class. 

A general summary of the experiments showed : 1. That very much 
more force is required to drive a cut nail a given distance than a wire 
nail. 2. That more force is required to start a cut nail generally than 
to drive it, and that it invariably starts much harder than a wire nail. 
3. The work in inch-pounds per nail required in driving cut nails is 
much more than that in driving wire nails. 4. The work in inch- 
pounds in pulling cut nails is about equal, sometimes greater, per nail 
than that for pulling wire nails. 5. The maximum force per pound in 
driving or starting wire nails is more nearly equal to that of cut nails 
than when estimated on the basis of that of a single nail, but it is still 
less. 6. The work in foot-pounds per pound of wire nails required for 
driving is less than that required for the cut nail, and that for pulling 
is considerably more. 7. The relative efficiency which is here consid- 
ered as the ratio of the work of pulling to that of driving is much higher 
for the wire nail than for the cut nail. 

In making experiments it was noticed that the cut nail bruised and 
broke the fibres of the wood, principally at the end of the nail, whereas 
the wire nail simply crowded them apart and probably did not move 
them much beyond the point from which they would return by elastic 
force, and hence the nail would be grasped much stronger per unit of 
area of surface by the wood. Presenting less surface there would be, 
however, less resistance to starting. 

To see what the effect of change of form would be, a number of ten- 
penny cut nails were sharpened on the point by grinding to an angle of 
about 30°, so that the fibers in advance of the nail would be thrust 
aside and not bruised and broken. This served to increase the holding 
power of the cut nail of ordinary shape about 59 per cent. in starting 
force and about 30 per cent. in work of resistance to pulling. 

The good result produced in sharpening the end is shown by some 
experiments made some years ago in the Sibley laboratories on the hold- 
ing power of ordinary railroad spikes, as compared with a Wolcott 
spike, which differed from the ordinary spike in having a sharp end 
and also in having two longitudinal grooves stamped into one side. 








The Coal Fields of Manitoba. 
te 

According to Dr. G. M. Dawson, Director of the Canadian Geologi- 
cal Survey, the known area of true and lignite coals of the best quality 
extends along the base of the Rocky Mountains from the 49th parallel 
to the vicinity of Peace river, a distance of 500 miles, with an average 
width of, say, 100 miles, giving a total area of 50,000 square miles. It 
is not intended to affirm that the whole of this area is continuously un- 
derlain by coal, but outcrops of coal are so general throughout it that, 
taken in connection with the character and the regularity of the strata, 
it may safely be stated that it is throughout a coal field. An additional 
area, stretching eastward as far as the Souris river and Turtle moun- 
tains, yielding lignites only, but these often of very good quality and 
well fitted for local uses, may be roughly estimated at 15,000 square 
miles. These fields, owing to the limited demand for their produce, 
have hardly been touched as yet; but, when the scarcity of timber 
over a great part of the area in question is considered, it is evident that 
their existence is of the greatest moment in relation to the future set- 
tlement of the Northwest. 

The areas within the Rocky mountains, though small as measured 
by miles, contain much coal of the best quality. One of these areas, 
on the Bow and Cascade rivers, has been found to hold several good 
seams of anthracite of good quality. The principal of these are at 
Marsh Mine, near the south end of the field, 13 miles from the main 
line of the Canadian Pacific Railway, and 550 feet above its level. 
Two thick seams of coal are found, one 17 feet (with 154 feet coal) and 
the other 94 feet (with 8} feet coal) in thickness. About three miles to 
the northwest of Marsh Mine and about a mile from the railway there 


are eight openings into outcrops of workable seams. Six of these are 
apparently one above the other, containing 30 feet coal. At Canmore, 
about a mile from the railway station, and about 100 feet above it, there 
are three seams—oue 4 feet, another 124 feet, and the third 16 fest in 
thickness. At Anthracite, close to the railway, these seams are being 
worked respectively 6 feet (44 feet coal), 34 feet (3 feet coal), and 54 feet 
(4 feet coal), in thickness ; at Moberly, which is near the northwest end 
of the field, there is a seam of coal 44 feet thick (3 feet 8 inches coal). 
Two of these seams near Canmore are vertical, apparently from some 
disturbance, but with these exceptions they all dip to the southwest at 
angles ranging from 12 to 60°. The relation of the various outcrops to 
Canmore mines can best be ascertained by drifting. 

These mines were opened first by the Canadian Anthracite Coal 
Company, Limited, which leased them in 1891 to the H. W. McNeil 
Company, Limited, the present operator, the coal finding a ready mar- 
ket as far east as Winnipeg. The true anthracite character of the coal 
is shown by its yielding, on analysis, 87 per cent. of fixed carbon, by 
its burning with a clear, smokeless, almost flameless glow, and by its 
ash being white and non-ferruginous. 

Mr. Ralph Moore, M.E., of Glasgow, late her Majesty’s Inspector of 
coal mines for Scotland, says in his report of these mines, which he vis- 
ited in 1889, that there is coal sufficient for an output of 2,000 tons a day 
for over 100 years. John R. Hoffman and R. C. Luther, of Pottsville, 
Pa., Mining Engineers of the Philadelphia and Reading Coal Company, 
have both minutely examined the property and estimate the contents of 
coal at 150,000,000 of tons minimum. 

In 1894 the output was about 65,000 tons, the coal retailing in Winni- 
peg, 917 miles east of the mines, for $9 per ton for standard sizes and 
$6.75 for nuts. The rate of the freights over the Canadian Pacific Rail- 
way is $5 per ton with a substantial rebate, while the rate from Fort 
William for American coal is $3 net for 423 miles. The Alberta Rail- 
way and Coal Company, operating at Lethridge, raised in 1894 120,000 
tons, of which it is estimated about 35,000 tons were exported across the 
line to Montana. A large portion of the output from this colliery is 
sold to the Canadian Pacific Railway. 

The Dominion Coal, Coke and Transportation Company, at Estevan, 
in Manitoba, raised in 1894 about 10,000 tons for local consumption. 

The following figures give the output of coal in the northwest during 
the last seven years : 


NE ita wdid dnt Lediewscanageneeuunnde 74,152 
Co ee ee PEPE oe ene rt 115,124 
Ns isc tivcden cvtersdeaee 97,364 
GOIN wcidcccuitdsadatecnsdonhaaeen 128,953 
I< is caine dctieasencedieeee 165,086 
NO wks Sie cid . cnc déndeee reuse 131,000 
BG de a dana cctv ewneataceen . 213,015 

Vth és cacccewucinectacsdasies 924,694 








Lubricants and Lubrication. 
—_> ~- 

A contemporary remarks that in the balance sheets of manufacturing 
companies it is usual to place the cost of oil in a line along withseveral 
other items, and thus indicate its subordinate financial position. Asa 
matter of fact, the mere cost of the article itself is a small percentage 
only of the economy, or want thereof, which results from its use. To 
that peculiar class of economists to whom ‘‘ low-priced ” and ‘“‘cheap”’ 
are convertible terms, this is the only aspect worth considering, but we 
hope to demonstrate that such a view is entirely fallacious. In the 
management of a textile factory, for instance, there are numberless in- 
stances in which a knowledge of the nature of lubricants would result 
in cheapness, although the element of ‘‘ iow price” was absent. If the 
pucpose of lubrication be considered rightly, it needs no demonstration 
that suitability is of more importance than a small cost, because the 
money economy of the latter is speedily followed by a larger expendi- 
ture from other causes. 

In designing the working parts of machinery, whether motive, trans- 
missive or operative, one of the main ideas kept in view is the reduc- 
tion to a minimum of the pressure upon the bearings. The area of the 
latter is carefully calculated so as to insure the ‘‘ sweet ” working of 
the journal, or sliding part. Every engineer knows the difficulty of 
this subject, and gives it his special attention, while being at the same 
time fully conscious that, owing to the ignorance of the user, all his 
care may be frustrated and the entire advantage lost. Such revelations 
as have been made by dynamo-metric tests of contiguous machines, or 
of similar plants, demonstrate conclusively that the powerabsorbed in 
one case is often largely in excess of that taken up in the other. If this 
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be true in the case of machinery so readily comparable, how much. 
more true is it of that which, owing to the lack of contiguity, cannot 
be easily tested by comparison. What the total loss is it is not easy to 
siy, but the experience of every thinking and observant user will con- 
vince him at least that it is very large. It is with the object of aiding 
t» trace a part of this loss that this article is written, and although it 
may not contain anything either new or startling, an endeavor will be 
made to put the subject in a sound and lucid manner. The definition 
of the terms used always aids in the comprehension of a subject. A 
lubricant may be defined as any substance which, if interposed between 
two moving surfaces, lessens the friction created by such motion. Lu- 
brication is, therefore, the interposition between two moving surfaces 
of some substance tending to reduce the resultant friction. It follows 
upon these two definitions, if they are accepted as correct, that a per- 
fect lubricant must be capable of interposition between the twosurfaces 
—or, in other words, must separate them—and that perfect lubrication 
implies such a separation of the surfaces. If these broad distinctions be 
remembered much will be gained, and it will be seen as we proceed 
that they always remain true, although their application may appear 
at times to be obscure. 

The first remark which it is necessary to make is that the principles 
just enunciated have, as a corrollary in practice, the employment of 
different lubricants for different uses. It is obvious that the same 
lubricant will not do equally well for the bearing of a slow-running 
shaft aud urder a heavy pressure, and that of a quick-running spindle 
when the pressure is slight. In like manner the lubrication of sliding 
surfaces which are heated cannot be effected successfully with materials 
which under ordinary atmospheric conditions would work well. It 
may, indeed, be said that there are two main divisions on the subject, 
which require separate consideration. These are the lubrication of cold 
and of heated surfaces. It is true that in each case the main principle 
is the same, but it is equally true that the conditions of its application 
are so diverse as to require individual treatment. It will be readily un- 
derstood that it is impossible to choose or make a suitable lubricant for 
any purpose without at the same time taking fully into account the de- 
termining factors which make or mar its efficiency. Some of these are 
found in the nature of the lubricant itself, while others consist of the 
physical conditions under which it works. 

Lubricants, such as are in common use, have different compositions, 
and are drawn from animal, vegetable or mineral products. All classes 
of oils obtained from these are not suitable for use as lubricants, and 
even among those which are often employed thereare certain physical 
peculiarities which unfit them for their purpose. Of the animal oils 
lard, tallow and sperm are the more frequently employed, tallow being 
frequently used in a solid state. The vegetable oils used are olive, rape, 
linseed and castor, while the mineral series are derived either from pe- 
troleum or shale. The components of these lubricants vary considera- 
bly, and their physical properties also show many differences. It is 
with the latter that we have more particularly to deal, and except in 
one or two cases it will not be necessary to refer to their chemical com- 
position at all. The desirable physical properties of any oil used for 
lubricating purposes may be stated as under : Unctuousness or greasi- 
ness ; power of resisting the action of the air; freedom from acidity, 
whether natural or acquired ; viscosity ; and the absence of inflamma- 
bility at all temperatures. It will conduce to the purpose in hand if 
some of these points be at once dealt with briefly, leaving for more 
lengthy consideration those which are of more importance. 

The property which, to use a word adopted by Mr. Veitch-Wilson, 
may be styled ‘‘ unctuosity,” has a most important bearing upon the 
subject from the point of view of a reduction of friction. It is difficult 
exactly to define what it is, but it may be described as that: quality 
which enables a lubricant to adhere to the moving surface, or that upon 
which it moves, while facilitating the motion by a reduction of friction. 
A lubricant which creates friction by means of its adherence, under 
ordinary working conditions, is not unctuous, a remark applying equally 
to one which leaves the working surfaces so quickly as practically to 
have no effect in the reduction of friction. The power of adhesion, 
without an increase of friction, is the one quality which marks an 
unctuous lubricant. Everyone recognizes the property, although, it is 
difficult to define in words, and will be brought more strikingly into 
view when other physical characteristics are considered. It is that 
quality which permits the gliding of the surfaces over each other and 
the interposed lubricants, and isa most important characteristic when 
high speeds or considerable pressure exist. 

The chemical properties of some oils are such that when exposed to 
the air they readily absorb oxygen and become thickened or ‘‘ gummed.” 
Every user knows how evil are the effects produced in this way, and 


there are few who have not experienced difficulty from this cause. The 
result of the absorption of oxygen is very marked in almost all oils of 
either animal or vegetable origin, and a simple method of testing this 
is that adopted by Nasmith and Albrecht, which consists of allowing a 
given quantity of oil to run down an inclined plane, noting the dis. 
tance traveled every day. Tested in this way, the superior fluidity of 
some oils is speedily shown. Lard, rape and linseed oils have a very 
short flow, and speedily gum sufficiently to become stationary, while 
common sperm oil is superior to the better qualities. Lard and linseed 
oils gummed in five days, rape oil in seven ; best sperm oil ceased to 
flow on the fourth day, while common sperm and Gallipoli olive oils 
continued to flow on the ninth day. The experience of this test rather 
contradicts the ordinary; belief in the slow gumming properties of re- 
fined sperm, but fully confirms the value of Gallipoli as a lubricant, 
As lard oil has a high setting point and oxidizes slowly, it is probable 
that it was not pure, cotton seed oil being often used as an adulterant, 
The same remark applies to the common sperm which may have been 
mixed with mineral. The evils of gummy oil are well known, and in 
addition to the friction which they create they are liable to ignite under 
conditions which are by no means uncommon. If textile waste or oth- 
er material is saturated with oil and placed ip a position where it may 
be subjected to heat, spontaneous ignition not infrequently takes place, 

Acidity, whether material or acquired, is very detrimental, whatever 
may be the purpose for which the oil may be used. If free acids exist 
they speedily act upon metallic surfaces with which they come into con- 
tact, and a considerable amount of corrosion takes place. This is the 
fault which exists to a large extent in many animal and some vegetable 
oils. Tallow is especially faulty in this respect, but olive, rape, lard 
and neatsfoot oils also contain large quantities of free acids. Although 
the past few years have witnessed a great advance in the adaptation of 
mineral oils for lubricating purposes, it is still common to find oils 
which contain a good deal of acidity used, with an invariably detri- 
mental effect. A number of samples reported upon by Mr. Veitch- 
Wilson show the following results, the average percentage of free fatty 
acid being given in each case: Southern sperm, .79; Arctic sperm, 
1.84; white whale, 2.22; neatsfoot, 6.91; lard, 4.72; olive, 10.22; re- 
fined rape, 2.82 to 4.67. Analyses made by other observers give even 
smaller percentages of free acid in sperm oil, but generally confirm 
those of the other oils. This matter is of importance in all cases where 
oils are used at high temperatures, because then the acids are freed and 
actively attack metallic surfaces. 








SPECIAL ENGLISH CORRESPONDENCE. 
—__ 
CoMMUNICATED BY Norton H. HUMPHRYS. 
SALISBURY, England, Aug. 10th, 1895. 
A Movable Gas Stove.—Incandescent Lighting.—Mr. A. Wilson's 

Experiences with Water Gas.—Mr. Waddell on Gas from Splint, 

Shale and Oil.—Enterprise in London. 

A ‘‘feature”’ in a trades procession that recently perambulated the 
main thoroughfares of a well-known Yorkshire town, was a complete 
bakery mounted on a trolley and drawn by horses. This arrangement 
was conducted under the auspices of the local gas company, and it in- 
cluded a gas cooker, supplied with gas from cylinders of the kind used 
for varrying compressed oil gas under railway carriages, which were 
‘* charged” at the works before starting, together with the requisite fur- 
nishings and materials for the manufacture of biscuits and such like 
delicacies en route. Two man cooks carried on these operations, and 
from time to time showered out the produce of their labors to the crowd. 
The efficiency, reliability and readiness of the gas stove for instant use 
were thus prominently advertised, and many who witnessed the show 
are thinking about gas stoves in a serious manner. Those in search of 
some new line in the way of advertising gas stoves will, no doubt, take 
the hint. The present season appears to be a good one for gas cooking 
apparatus. On every side I hear of increased demands for such ap- 
pliances, even where no special cause, such as a recent exhibition or 
cookery demonstration, can be assigned. Coal dealers and others in- 
terested in the sale of coal for household uses are complaining of a 
diminished demand. Probably the recent high prices of coal have 
something to do with this state of things. Since coal has now returned 
to something like normal values, several reductions in the price of gas 
are imminent, and this will add further impetus to the demand for pur- 
poses other than lighting. 

Many persons were inclined to look with apprehension, about a year 





ago, at the increasing use of incandescent gas lighting, as likely toaffect 
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the revenues of gas undertakings. They argued that if gas burners 
using 5 or 6 cubic feet of gas per hour were replaced by other appliances 
using 24 to 3 cubic feet, a substantial loss of revenue must be a self-evi- 
dent fact. This view of matters has not been without its supporters on 
your side of the Atlantic. Nor is it entirely a new idea. The same 
notion has been brought out on at least half a dozen earlier occasions. 
But the accounts for the six months ended June 30th last are now being 
issued, and people are talking of their experiences, yet I am unable to 
hear of even one instance in which the apprehensions of a year ago 
have been recalled. As on the other occasions referred to, subsequent 
events have proved that they were utterly groundless, and so they have 
been quietly dropped. The only reason for referring to this point again 
is simply that it might be chronicled for future use at any time when 
the alarm might be repeated. 

The incandescent light, like all other appliances which improve the 
intrinsic value of coal gas, has not injured business, but has assisted to 
some extent in producing the satisfactory results that are generally 
reported. 

Mr. A. Wilson, Manager of the Dawsholm station belonging to the 
Glasgow Corporation Gas Commissioners, is the President of the North 
British Association of Gas Managers, and in that capacity has been de- 
livering the usual inaugural address at the annual meeting. The ex- 
pression “‘ usual’ goes no further than the title, and does not in any 
way indicate the nature of the address. For the number of engineers 
who have had experience on such a large scale of operations as that at 
Dawsholm, and can boil down the results of their working into a plain 
and concise statement that is readily assimilated by the ordinary aver- 
age intelligence, is not large. Mr. Wilson has produced a gem in the 
way of presidential addresses. and I do not propose to attempt anything 
like a general review of it, but simply to refer to his experiences in the 
inanufacture of enriching gas with the aid of a generator, carbureter 
and superheater of the usual type, using as materials coke, breeze and 
Broxburn blue oil of .840 specific gravity. The latter is a Scotch par- 
affine shale oil. Mr. Wilson gives quantities of materials used and cost 
of making gases of 28}, 33, 36, 41 and 47 candle gas respectively, and 
finds that the enriching value of the gases is 6 to 10 per cent. greater 
than the photometrical value. He also drew off samples of gas at various 
points in the carbureter and superheater. Even at the bottom of the 
former, the gas had no illuminating value after standing, and the oil 
condensed out of it was about the same specific gravity as that originally 
used. The whole of the oil was not broken up and the proper illumi- 
nating power attained until near the outlet of the superheater. The 
consumption of freed carbon fuel increases as the quality of the gas is 
increased. Commencing with 46.5 lbs. coke and 3 lbs. breeze per 1,000 
cubic feet of 28-candle gas, it rises to 53 lbs. coke and 8} lbs. breeze per 
1,000 cubic feet of 47-candle gas. The consumption of oil is fairly regu- 
lar, being at about the rate of 1 gallon for each 6 candles illuminating 
power, with the exception of the 47-candle gas, when this ratio falls to 
5 candles. There is also a marked agreement in the cost per candle 
power per 1,000 cubic feet, which is about 0.48d., except in the case 
of the 47-candle gas, which rises to 0.53d. for the reason just named. 
Generally the results show that the product may fluctuate between 28 
and say 38 candles, without affecting the intrinsic cost. Mr. Wilson 
spoke highly of the arrangement as an ‘‘emergency”’ appliance, and 
referring to the carbonic oxide bogey, pointed out that gas of the kind 
under consideration could be freely used for enriching coal gas without 
fear of unduly increasing the carbonic oxide in the mixture ; 16 per 
cent. of 40-candle gas added to 18-candle coal gas for the purpose of pro- 
ducing a 21-candle gas, would only have the effect of adding 2 per cent. 
or so of carbonic oxide to the 6 or 8 per cent. already present in the coal 
gas. 

The presidential address, however, did not exhaust the enrichment 
question, for Mr. A. Waddell, of Broughty Ferry, subsequently con- 
tributed a paper on gas making from splint, coal and shale, and from 
splint and oil, working Mr. W. Young’s process in the latter case. The 
first experiment was with ordinary firing under a bench of four retorts; 
154 tons of splint and 117 tons of shale were used, and the net cost of 
the materials, after deducting residuals, works out to 13.8d. per 1,000 
cubic feet of 25-candle gas. The yield averaged 8,380 cubic feet per ton 
of material. In the second experiment, 420 tons splint and 320 of shale 
were carbonized in a good regenerator setting. The yield rose to nearly 
10,000 cubic feet of gas per ton, and the net cost consequently fell to 
10.25d. per 1,000 cubic feet of 25-candle gas. In the first experiment 
no coke remained for sale, but in the second there was a considerable 
quantity. 

This was partly due to using a larger proportion of splint coal, as 
shale leaves only a refuse in the retort, which costs something for its 





removal instead of realizing anything. Some Scotch gas managers 
have never had surplus coke to sell, and look with horror on the idea 
of adding the disposal of coke to their existing responsibilities. In a 
third experiment, Mr. Waddell used 2,268 tons of splint, 41 of shale and 
161 tons of oil. This mixture gave residuals equal in value to more 
than half the gross cost. The quality of gas produced was nearly 27 
candles, and the yield per ton of material rather less than in the second 
experiment. But thanks to the aid of the residuals, and to being able 
to dispense with shale, which costs 50 or 60 per cent. more than coal, 
the cost per 1,000 cubic feet of 25-candle gas is reduced to just under 12 
cents. This isa substantial reduction and should lead many Scotch gas 
managers to look into the facts and figures of oil versus shale. And 
those who are able to buy shalecheaply, or have no sale for coke, will 
find something to ponder over in the difference between the first and 
the second experiment, which, by a remarkable coincidence, approaches 
to that between the second and third. This is a difference in the cost of 
material only, but increasing the yield per ton from 8,380 to 10,000 
means a great saving in wages and wear and tear. Carbonizing splint 
and shale in beds of fours on the old-fashioned plan is evidently a waste- 
ful way of proceeding. It should be added that Mr. Waddell has ex- 
tended the regenerative system of setting to his oil gas retorts, which is 
not to be wondered at, after reading about experiments one and two. 
He speaks highly of the simplicity and ease in working afforded by the 
Peebles system. By simply increasing the flow of oil to the retorts the 
quality of the gas produced can be raised expeditiously to any degree. 
This is very convenient in certain emergencies. One difficulty exper- 
ienced is the cracking of the retorts. These appliances are made of iron, 
and as a feature of this system is the supply of a larger quantity of oil 
to the retort than it is able to properly gasify, the stream of compara- 
tively cold oil, falling on the red hot iron, is apt to cause fracture. This 
is a simple technical difficulty that can be easily met, and in fact is met 
by the use of steel plates or false bottoms to receive the oil. 

Mr. Waddell was not allowed to carry all his own way in the discus- 
cussion that followed. But it appeared that the difference of opinion 
turned upon the varying circumstances in different localities. The di- 
versity appears to be considerable, especially in the matter of coke. 
Some can dispose of this residual at remarkably good prices, while 
others seem to think that if they made any at all they would almost 
have to give it away. In the latter case the saving of coke by the 
adoption of regenerator furnaces would not be a matter of consequence. 
But this objection would be of more importance if it were based on 
actual experience, rather than assumption. Perhaps some of those who 
at present doubt the existence of a demand for coke in their neighbor- 
hood, would be agreeably surprised if they really tried to sell. A good 
demand for coke can be created in most localities, but it must be worked 
at like any other business. People will not find out its advantages for 
themselves. 

The Gas Light and Coke Company, of London, have at last thoroughly 
recognized the fact that new business is worth purchasing, or, in other 
words, that it is worth while to incur some outlay in the way of pushing 
trade. Several gas companies in the provinces have long ago recognized 
this fact, that if they want to establish a good, substantial trade, they 
must do as other traders do, and go to the customer instead of waiting 
for the customer to come to them. The success attending their efforts 
has no doubt attracted the attention of the large London concern, which 
is now exhibiting most commendable enterprise. At the last meeting of 
the shareholders, the Chairman, in the course of several remarks on the 
general state of business and affairs of the Company, mentioned that 
they had expended £2,650 in fitting up a show room, in a central posi- 
tion, where stoves and appliances of all kinds could be seen in action. 
He said that the results showed this to be a profitable outlay, as it had 
largely increased their sale of appliances. The Company are also giv- 
ing energetic attention to the prepayment or ‘‘ penny-in-the-slot” sys- 
tem. Their outlay on new meters during the six months ended 30th 
June, 1895, was £34,900, and for stoves, £24,700. These sums included 
a large number of automatic meters and stoves for use in connection 
with the same. From this it is evident that the Gas Light and Coke 
Company have taken up a thoroughly progressive policy. The South 
Metropolitan Gas Company, who are usually a little in advance of their 
neighbors, also record good progress. They commenced the automatic 
meter in 1890, and have now no less than 32,333 prepayment meters and 
20,817 stoves in connection with them. Evidently the stove is an im- 
portant factor in connection with this new way of selling gas. Both 
undertakings record a large increase in the sale of gas, and after allow- 
ing for the temporary increase in demand during the severe weather of 
January and February last, there is evidently a good and permanent 
increase of business. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


—_— 


AT the annual meeting of the Oakland (Cal.) Gas Light and Heat 


Company the officers chosen were: Directors, Joseph G. Eastland, J. 
W. Coleman, James Moffitt, J.T. Wrightand D. E. Martin ; President, | 


Joseph G. Eastland; Vice-President, James Moffit; Secretary and 
Treasurer, John A. Britton. 





THE correspondent who forwards the above also inclosed the follow- 
ing from the San Francisco (Cal.) Chronicle of the 18th of August: ‘‘It 
is refreshing to read of a corporation in these days, without a competitor 
to prod it up, making reductions in so necessary a commodity asillumi- 
nating and heating gas, but this is just what the Oakland Gas Light and 
Heat Company has done and is doing. Ia 1877 the corporation made 
acutin gas per 1,000 cubic feet, to $3.75 ; in 1879 it cut to $3.50; in 
1881 to $3.25 ; in 1885 to $3; in 1886 to $2.75 ; in 1889 to $2.50 ; in 1894 
to $2.25 ; and now another notice has been issued to the public stating 
that on and after October 1st the Company will cut its $2.25 rate to $2 
per 1,000; but the Company does not stop here, for it cuts gas used in 
stoves and engines from $2 to $1.75 per 1,000. The new rate applies to 
the districts of Alameda and Berkeley, as well as to Oakland. This last 
cut gives the cities on the Eastern bay shore as cheap gas as any other 
city on the Coast, excepting San Francisco, where the rate for illumi- 
nating gas is $1.75 per 1,000 ; but in Oakland the average of consumers 
to the mile of pipe is only 58, whereas in San Francisco the average is 
200. Coal, too, costs at least 60 cents per ton more in Oakland than in 
San Francisco. The rate for cooking gas is the same, or rather will be 
so, as the San Francisco rate.” 





Mr. J. B. Crockett, President of the San Francisco Gas Light Com- 
pany, arrived in New York, from England, per steamship Paris, on 
August 24th. He is healthy and happy, and it is quite likely that we 
will soon hear something tothe point about the proposed electrical an- 
nex for the San Francisco Company. 





Mr. C. R. FaBen. JR., the wide-awake Superintendent of the Toledo 
(Ohio) Gas Light and Coke Company, was also in New York last week. 
Like Mr. Crockett, he is healthy and happy, and, unlike Mr. Crockett, 
he had to say that he was far from being dissatisfied with the action of 
his Company in selling out its electrical annex, franchise, public con- 
tract, plant, and all else, to a local street railway company. 





Mr. J. W. StRaTTON, former President and Manager of the Valpa- 
raiso (Ind.) Gas and Electric Light Company, writing under date of 
August 22d, says that he has sold all his interest in that Company to Mr. 
C. A. Sweet, owner of the Valparaiso electric light plant. Mr. Sweet 
has organized a stock company, to be known as the Valparaiso Co- 
operative Light Company, which will carry on the gas and electric 
lighting of Valparaiso without division of interest. Mr. Sweet is Presi- 
dent of the new concern, and Mr. E. F. Vanness is Secretary thereof. 
Meanwhile Mr. Stratton is open for an engagement in the gas business. 





AT the annual meeting of the Stockton (Cal.) Gas and Electric Com- 
pany the officers elected were: Directors, Joseph G. Eastland, Oliver 
Eldridge, William J. Dutton, F. A. Hihn, G. C. Hyatt, H. E. Adams 
and Wilson E. Brown; President, Joseph G. Eastland ; Vice-President, 
Oliver Eldridge ; Secretary and Treasurer, Alfred T. Eastland. 





On August 16th articles of incorporation were filed by the California 
Light and Fuel Company, of Los Angeles, Cal., the purposes of the 
Company being to ‘‘ operate, sell or otherwise Gispose of gas and elec- 
tric light works, to manufacture and sell gas and electric lights, to 
operate fuel and power works, to manufacture merchandise of metal 
and wood, to acquire and dispose of water rights, etc.’”? The Directors 
named are T. S. C. Lowe, J. M. C. Marble, L. P. Lowe, W. C. Coch- 
ran and H.C. Brown. The capital is put at $300,000. 





Axouvt a fortnight ago the proprietors of the Flemington (N. J.) Gas 
Light Company were fined $100 for permitting the drainage from that 
plant to mix with the waters of Bushkill Creek. The warrant was 
drawn at the instance of the local Fish Warden, George Dunham, who 
charged that the refuse was in quantity sufficient to kill the fish with 
which the creek had been stocked. The Company interposed no de- 
fense. 





Mr. T. R. Parker, Editor of the Wrinkle Department, which was 
such a feature of the last meeting of the Pacific Coast Gas Association, 
writing to us under date of Aug. 22, says: 
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Napa, CaL., Aug. 22, 1895. 

To the Editor American Gas Ligut JouRNAL: Honor to whom 
honor is due. In your report* of the Wrinkle Department for the Pa- 
cific Coast Gas Association, Wrinkles Nos. 1, 6 and 14 should be cred- 
ited to Mr. C. E. Jones, and No. 9 to Mr. C. M. Converse; No. 10 was 
anonymous. Further, the curiosities were not for the banquet, but for 
the benefit of the Association. With these corrections your published 
report exceeds in neatness, completeness and quickness (considering 
the distance) all previous work in this line. Allow me to congratulate 
you. Long may the JOURNAL shine. The Wrinkle Department prac- 


tice undoubtedly is causing the meetings of our Associations to become 
| more interesting, since it brings out efforts that emergency or necessity 


suggests; for most men in any line see things differently, and some 
even yo so far as to think differently, possibly to the verge of origin- 
ality, and so hit upon a wrinkle that may be quite acceptable, or lead 
to something better. Yours respectfully, T. R. PARKER. 

THE following circular was issued last month by the proprietors cf 
the Wyandotte Gas Company, of Kansas City, Mo.: 

‘* We take pleasure in announcing to our patrons and to the public 
that our gas rate is reduced to $1.10 per 1,000 cubic feet, with a discount 
of 10 cents per 1,009 on all bills paid at the office on or before the 10th 
of the month following that in which the gas was consumed. This 
rate applies to all gas used in the month of August, for which bills will 
be rendered September Ist. A 60-candle power gas light now costs less 
than one-third cent per hour, which price places it within the reach of 
all. The public is especially requested to consider the advantages gas 
offers for fuel. It is convenient, clean and economical ; there is no 
soot, no ashes, no smoke, no waste heat, and absolutely no danger. It 
is now a direct competitor of wood, coal and gasoline, and offers supe- 
rior advantages over all without the danger. To assist the introduction 
of gas stoves in general use we keep a large assortment, which are sold 
at cost. We guarantee all stoves to do satisfactory work. Gas engines 
are now made in sizes from } to 400-horse power, and they furnish pow- 
er cheaper than any other engine. No boiler, no engineer is required, 
and almost no attendance. We thank our customers for their past pa- 
tronage and solicit its continuance. We confidently hope for many 
new patrons, who are now able to use gas on account of its cheapness.”’ 


Mr. R.S. TENNANT, the recalcitrant shareholder in the Citizens Fuel 
and Gas Company, of Terre Haute, who sought to have the assignee’s 
sale of the property and franchises of that Company set aside, on the 
ground that the proceedings leading up thereto were illegal if not 
fraudulent, has changed his belief. In any event he has withdrawn his 
application for a restraining order, and the further understanding is 
prevalent that he will hereafter work in accord with the McI]henny 
syndicate. 





THE voters of Jackson, Tenn., have rejected a proposition for an 
issue of bonds by that municipality, the proceeds wherefrom were to be 
put to the construction of an electric lighting works, to be operated on 
public account. 





A NEw gasholder is being constructed on the works of the Gardner 
(Mass.) Gas Company. 





Tue St. Albans(Vt.) Company is erecting an office building on King- 
man street. 





“C.,” wriTInG from Knappton, Ore., on August 20th, says: ‘* The 
tank steamer Bawnmore, owned by Messrs. Grace & Co., of San Fran- 
cisco, with a cargo of 5,000 barrels of oil for the Portland (Ore.) Gas 
Company, arrived at Portland, from Peru, on Friday afternoon, Au- 
gust 16th. This oil is part of the winter supply for the new water gas 
plant now in course of construction by the United Gas Improvement 
Company for the Portland Company. This is the first steamer with oil 
in bulk which hasarrived in Portland from a Pacific Coast oil shipping 
point. The water gas plant above noted is to have a capacity up to 
500,000 cubic feet per diem, and work thereon seems to be progressing 
slowly.” 


ACTUAL work on the Tampa (Fla.) Gas Company’s plant will soon 
actively commence, and this enterprise, for which (as our readers will 
probably remember) a franchise was granted last spring, will speedily 
be in full swing. The only reason that has hindered active work long 
ere this is the local Florida quarantine laws, prohibiting, for hygienic 
reasons, excavating the soil during the tropical! summer months. These 
rules, of course, prevented any pipe-laying operations, and without a 
distributing system it is needless to remark that a producing plant 


“* See JouRNAL, ante, p. 242. 
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would be of small avail. The ‘‘close season” is now fast expiring, so 
that all energies are being trained by the Tampa gas triumvirate— 
Messrs. Boardman, Manrara and Knight—to inaugurate the work at 
the earliest possible moment in order that gas may be supplied to the 
expectant citizens of Tampa by at least the first of the year, and as 
much before that time as it can be done. Contracts’ for pipe and sup- 
plies have been made in various directions, and with the United Gas Im- 
provement Company for the works proper, that Company being under 
agreement to act as engineer for the entire enterprise, and, as contract- 
or, to turn over in due time to the Tampa Company a water gas station 
complete “to the fence line.” The equipment will cover a set of the 
Philadelphia Company’s standard Lowe producing apparatus, of 75,000 
cubic feet capacity, a set of four 8 by 8 purifiers, a 30,000-foot holder in 
steel tank, and the usual accompanying oil tank, station meter, con- 
nections and essential small parts. At this rate it seems as though the 
U. G. I. Company is in a fair way to have more or less of its apparatus 
in the works of every gas company in Florida, this Tampa instance, if 
memory serves aright, affording the seventh place out of a possible 
eleven among the incorporated gas companies of that State. 


Since Mr. I. C. Copley took charge of the Aurora (Ills.) Gas Light 
Company a great change has come over the gas spirit of that bustling, 
handsome Illinois city. Low priced gas of high illuminating value 
captured the residents, and the clever, energetic Yale boy is reaping the 
reward of his business tact and his close attention to duty. This year 
the Company has virtually rebuilt its plant from A to Z, a notable ad- 
dition being the placing of four benches of 6's of the Parker-Russell 
type. New buildings house a complete system of purifiers, condensers, 
s:rubbers and boilers, station meter, photometer room, lavatories, and 
so on—in fact, everything is complete and modern about the new Au- 
rora plant. And while the manufacturing plant proper has received 
all this attention, it is a further pleasing fact that the distributing plant 
has been deemed worthy of a good round expenditure, which will be 
admitted when we say that the pipe system has been extended by the 
placing of 3 miles of 8-inch, 3 miles of 6-inch, and 34 miles of 4-inch 
pipe. That will do for Aurora, for this year only ; as Mr. Copley is 
confident that other near years are sure to bring added grist to his mill. 





A 120-HORSE POWER gas engine has been installed in the electric 
lighting works, Santa Cruz, Cal. 


THE Woonsocket (R. I.) Electsic Company has notified the Selectmen 
of Blackstone, Mass., that it will not furnish the town with are lights 
at the rate of 42 cents per are per night, as ordered by the Board of Gas 
and Electric Light Commissioners ; but the Company made a propo 
sition that may end the controversy and cause the streets of Blackstone 
to be again lighted after a month of darkness. The Company is willing 
to furnish lights at 50 cents, the present price on a contract for two 
years, agreeing to accept a less rate if at any time the price to the city 
of Woonsocket is reduced. The city of Woonsocket contract expires in 
two years, when it is probable that the price will be reduced. 

THE matter of the public lighting of Sing Sing, N. Y., has been set- 
tled. Under the agreement the lighting is to be divided between the 
Gas Company and the Electric Light Company—the former to be paid 
$22.50 per lamp per annum, and the latter $22 perlamp. The incan 
descent electric lamps are of 16-candle power, and the agreement is to 
last for one year. 





Mr. JOHN L. KNIGHT, who had been in the employ of the Atlanta 
(Ga.) Gas Company for 20 years, died at his home in Hopeville, Ga., on 
the 21st of August. 





Mr. Davin S. Simpson, for 25 years a collector in the service of the 
Nassau Gas Light Company, Brooklyn, N. Y., died August 25th. He 
was in his 81st year, and had been prominent in the Volunteer Fire 
Department of Brooklyn. 





THE following is the text of the bond entered into between J. Frank 
Aldrich and the authorities of Peoria, Ills., respecting the proposed op- 
position gas works for that city : 

Know all men by these presents, That J. Frank Aldrich, F. W. 
Horne, D.V. Purington, B. A. Eckhart, John 8S. Miller, E. R. Brainerd, 
B. Thomas, D. H. Kochersperger, James Pease, A. L. Thomas and W. 
H. Wilson, of the city of Chicago and State of Illinois, are held and 
firmly bound unto the city of Peoria,.a municipal corporation of the 
county of Peoria and State of Illinois, in the sum of $25,000, good and 
lawful money of the United States of America, to be paid to the said 
city of Peoria, or to its certain attorneys, officers or agents ; for which 











payment, well and truly to be made, we bind ourselves and our heirs, 
executors and administrators, jointly and severally, firmly by these 
presents. 

Sealed with our seals, and dated this 19th day of August, in the year 
of our Lord one thousand eight hundred and ninety-five. 

The condition of this obligation is such that Whereas, On the 25th 
day of June, 1895, the City Council of the city of Peoria, Ills., duly 
passed and adopted an ordinance entitled : 

‘‘An ordinance granting to J. Frank Aldrich, his successors and 
assigns, the right to construct a gas light, fuel and power plant and lay 
and maintain gas pipes in and along and under the several streets, high- 
ways and public places in the city of Peoria, Ills.; and 

‘‘Whereas, It is provided in and by Section 19 of said ordinance and 
franchise, ‘that the said Frank Aldrich, his successors and assigns, 
shall file with the City Comptroller of the city of Peoria, within 60 
days from the date of the passage of this ordinance, a bond payable to 
the city of Peoria, in the penal sum of $25,000, with good and sufficient 
Peoria or Chicago securities thereon, the same to be first submitted to 
and approved by the City Council of the city of Peoria, Ills.’ Now, if 
the said Frank J. Aldrich, his successors or assigns, wil erect 
sufficient buildings and works for the generating of gas for the 
use of the city of Peoria and its inhabitants, and put said works 
in operating order within one year from the 25th day of August, A.D., 
1895, and furnish gas for light, fuel and power purposes to the city of 
Peoria and the inhabitants thereof, upon the terms and at the prices not 
to exceed those named in said ordinance, and if the said Frank J. Ald- 
rich, his successors or assigns, shall lay gas mains and pipes in continu- 
ous connection with the said gas works plant, into and through such 
streets, avenues, alleys or public places as may be designated by the 
City Council of the city of Peoria, and along such streets, avenues, 
blocks and public places in the said city of Peoria, from time to time, 
as the City Council of said city may direct, in the manner as provided 
in and by said ordinance; and if the said J. Frank Aldrich, his suc- 
cessors or assigns shall pay all damages sustained by the city of Peoria, 
or by any person or persons whatsoever, by reason of any exposed con- 
dition of said gas works plant, or from any trench dug or pipe laid in 
or along any of the streets, alleys or public places in said city of Peoria; 
and if the said J. Frank Aldrich, his successors or assigns, shall not, in 
any manner combine or confederate with any existing gas company, 
nor other gas company, person or persons whatsoever in the interest of 
any existing gas company, or other gas company, person or persons, 
for the purpose of creating a monopoly of the gas business in the city 
of Peoria, or for the purpose of regulating the price of gas to consum- 
ers; and if the said J. Frank Aldrich, his successors or assigns, shall, 
in all respects, faithfully comply with and carry out all the terms, con- 
ditions and provisions in said ordinance to be by the said J. Frank Ald- 
rich, his successors or assigns, kept and performed, then this obligation 
to be void ; otherwise to remain in full force and virtue.” 








Modern Electric Power Transmission. 
ae 

Mr. G. H. Winslow, in describing the electric transmission plant at 
Pomona, Cal., explains that the system is chiefly remarkable for the 
long distance over which the energy is transported and the high elec- 
trical pressure used, in both of which respects it is, as a commercial ap- 
paratus, almost unique. 

It comprises a Pelton water power plant working under 390 feet 
effective head and fitted with a differential governor. The present gen- 
erators are single-phase alternators of 120 k.w., running at 7,200 alter- 
nations, and are two in number. The units of both raising and reducing 
converters are of 6 k.w. capacity, and are kept cool by immersion in oil. 
The ratio of transformation is 1,000 : 450, so that in a bank of 20 con- 
verters the dynamo pressure required to produce 10,000 volts in the line 
is 1,110 volts on epen circuit and 1,140 under load. There are two in- 
dependent transmission circuits, each of two No. 7 copper wires. One, 
13% miles long, supplies Pomona, and the other, 28} miles long, supplies 
San Bernardino. Double-petticoat flint glass insulators are used. The 


sub-stations are small brick buildings, and the main circuits are con- 
nected direct to the reducing converters without switches or other ap- 
pliances. Stillwell regulators are placed at the sub-stations, instead of 
at the power house as in the usual arrangement. The distribution from 
the sub-stations is similar to that ordinarily used with a 1,000-volt alter 
nating dynamo. No attendance is required at the sub-stations, all 
necessary regulation being effected by the attendant at the power house. 
The average efficiency of the Pomona circuit is found by test to be about 
75 per cent., and an efficiency of over 60 per cent. was attained in an 
experimental transmission of 100-horse power to San Bernardino, via 
Pomona—a distance of 42.5 miles. No interruption of service has oc- 
curred since the plant began working at 10,000 volts on Feb. 16, 1893. 
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The Seattle and Lake Washington 
Canal. 





The citizens of Seattle, Wash., are jubilant 
over the beginning of work on a canal which 
is to connect the Puget Sound with the fresh 
water lake, Lake Washington. The work, 
which has been undertaken by the Seattle and 
Lake Washington Waterway Company, in- 
cludes the excavation of two waterways, each 
about 1 mile long and 1,000 feet wide, from 
deep water through the tide flats of Elliott Bay; 
two Duwamish waterways connecting the east 
and west waterways with the mouth of the 
west channel of the Duwamish river; a canal 
waterway about 1 mile long and 218 feet wide 
at low water from the head of the east water- 
way through the flats eastward to the shore 
line ; a canal through the upland 80 feet wide 
at the bottom, in a direct line nearly 2 miles to 
Lake Washington, into which it will open in 
Wetmore Slough ; and the filling to a level of 
2 feet above high tide of 1,525 acres of tide 
land with the excavated material. The two 
main waterways and the canal waterway are 
to be excavated to a depth of 26 feet at low tide, 
the canal itself toadepth of 30 feet at dead low 
water in the lake, and the Duwamish water- 
ways to adepth of 12 feet at low tide. The 
amount of material to be excavated is 36,000,000 
cubic yards, just about enough to do the filling 
required. 

While the east and west waterways will be 
1,000 feet wide, according to the official map of 
the State Land Commissioners, the space clear 
for traffic will be only 552 feet between the pier 
head lines, the remaining 448 feet being allowed 
for the extension of wharves and slips to such 
lengths as to accommodate the largest ocean 
steamers. The construction of waterways on 
this plan, which would open wharves and slips 
instead of docks and tidal basins, is in accord- 
ance with the most modern ideas of harbor im- 
provements, the revolution in ocean traffic 
wrought by the use of steamers instead of sail- 
ing vessels, the carrying on of land transporta- 
tion by railroad and the use of machinery for 
loading and unloading ships having combined 
to make dispatch in handling cargoes at the 
same time necessary and possible. Thus the 
old system of floating a ship into a dock 
through tidal gates and unloading its cargo on 
trucks has almost been done away with. Trains 
are now run right alongside a ship at the wharf 
and the cargo is transferred from one to the 
other almost without the touch of a man’s 
hand. With the provision made in the tide 
land plat for railroad tracks on every wharf 
and for steamers to run into the slips alongside 
the tracks, Seattle will have facilities on her 
waterways for carrying on ocean commerce 
with speed and economy equal to those of the 
greatest and most modern ports of Ameriéa and 


Europe. In order to secure the greatest length | 


of wharves and slips at a minimum expendi- 





ture of water area, the blocks immediately 
fronting on the waterway are platted at an an- 


gle of 45° to the bulkhead line. 

The canal waterway through the flats will be 
crossed by two or three drawbridges to carry 
the railroads and streets across from north to 
south. Soon after entering the upland the ca- 
nal will make its deepest cut of 308.5 feet 
through Beacon Hill. LKither on the side or at 
the summit of the hill a bridge will be con- 
structed at such a level as to be far above the 
top of a ship’s masts, to carry street railway 
and other traffic from north tosouth. Soon af- 
ter eating through the hill the canal will enter 
Rainier Valley, where it makes its smallest cut 
of 31.4 feet. Atthis point a drawbridge will 
carry the Rainieravenue electric rail way across. 
It will then cut through another hill and enter 
Lake Washington through Wetmore Slough. 

The lock will have a width in the clear of 50 
feet and a length of 400 feet. The depth on the 
upper sill will be 30 feet 6 inches at low water 
on Lake Washington, and on the lower sill 32 
feet at high tide and 16 feet at low tide. The 
lift of the lock will vary from about 16 feet at 
high tide to about 32 feet at low tide, depending 
on the stage of water in Lake Washington. 
This lock will take all commercial deep sea 
ships that will ever come to Puget Sound, and 
all sailing ships accompanied by a tug. It will 
accommodate vessels of 16 feet draft at dead low 
water, and as the tide rises, vessels of draft up 
to 36 feet and over will be able to enter or leave 
the lock. Provisions will be made for building 
a larger lock whenever the necessity shall 
arise. The distance from the Lake to the 
Sound, including the lock, will be about 2 
miles, and a ship can readily count on passing 
through the lock and canal in from one to two 
hours, depending on its size, a greater rate of 
speed being allowed for small vessels than for 
larger ones. It must be remembered that the 
canal into the lake really begins at the east wa- 
terway and the canal waterway, both being in- 
tegral of it, the total distance from deep 
water in Elliott Bay to deep water in Lake 
Washington being 20,785 feet. 

The excavation of the hill section probably 
will be made by the hydraulic process—that is, 
water will be conveyed to the site of the work 
in pipes under a great pressure. It will then 
be turned against the earth by means of hy- 
draulic giants, which are simply large nozzles 
so arran as to be governed and regulated 
readily. The material will be washed by these 
nozzles into flumes, which will convey the semi- 
liquid mass out upon the tide flats to the place 
where it is to be distributed. 

The Duwamish waterways, by which the 
east and west waterways will be connected 
with the Duwamish river, will furnish a deep, 
straight, navigable channel into the river, and 
will accommodate thesmaller craft running to 
factories fast growing up on its banks. They 
will also tend to carry off much more rapidly 
than at present the flood waters of White and 
Green rivers, which transform the Duwamish 
Valley into a great lake every fall and spring. 
At the same time the lake canal will reduce 
the permanent level of Lake Washington to 
the summer level, thereby turning Cedar river 
into the lake, to be discharged into the canal 
and relieving the Black and Duwamish rivers 
of its flood waters. 

The vast amount of material to be taken out 
of the several waterways will be used in mak- 
ing solid ground of 1,525 acres of tide flats di- 
rectly adjoining the business center of the city, 
which are now practically useless and have 
been used hitherto principally as a dumping 
ground for offal and saw mill refuse. Without 
such an allied enterprise as the lake canal, it is 
— that it would have been many years 

fore the filling of the tide lands would have 
become a business possibility, but the lead of 


the canal, the existence of a convenient route |» 


for it, and the vast amount of earth to be ex- 
cavated in digging it furnish all the material 
needed close at hand. Thus the two enterprises 
dovetail perfectly. The flats are to be filled to 
a level 2 feet above high tide line, with a slight 
de toward the water for the convenience of 
rainage, sewerage and the extension of the 
water system. 
About 9 miles of bulkhead will have to be 








constructed along the harbor rim and the 
banks of the waterways, and an enormous 
quantity of material will be used in it. There 
will be about 16,000 piles, 40,000 tie back poles 
and 180,000 cords of bred. 


The Market for Gas Securities. 








The dividend declared for the current quar- 
ter on Consolidated shares was the usual 2 per 
cent., and the stock sold to-day (Friday) at 143 
ex., which is to all intent a gain of 3 points for 
the week. The showing for the quarter was an 
exceedingly strong one, and. we reiterate our 
advice to buy the stock, believing that it is a 
purchase at anything this side of a 5 per cent. 
basis—or 160. Other city shares are strong, 
save East River, which drags along at 30 bid. 
Equitable is wanted at 195, and Mutual is also 
in demand at 171. Standard preferred is a half 
point off from the quotation of last week, but 
this is not to be taken as an evidence of weak- 
ness, for at 1074 bid, the intrinsic value of the 
shares seems to be reached. No change in 
Brooklyn shares is reported. Chicago gascame 
in at 644 this noon, and although the outlook 
was for higher prices, it requires pretty steady 
vision to foresee the real course of this gassy 
football. Western, of Milwaukee, is strong, 
at 64 to 67, and Baltimore Consolidated is a 
trifle easier, at 624. Hartford gas is 130 bid. 
The sale of the Huntington (L. I.) gas works 
oy — postponed, by order of the court, to the 

7th inst. 





Gas Stocks. 





Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Waut St., New Yorx Crry. 


SEPTEMBER 2. 


=> All communications will receive particular attention. 


¢2™ The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 


Consolidated............++:. $85,430,000 100 142% 148 
COED ps ocnescctessccese cee. 500,000 5 10 ‘es 
oe  paadigudcecousne 220,000 ~ 100 
ERS. i500. cecciccscoes 4,000,000 100 195 
PO OR. caccannnecescs 1,000,000 1,000 106 ae 
© See Ce Fi wean 2,300,000 1,000 U3 115 
Metropolitan Bonds .. .... 658,000 a 108 = «112 
MG ic ci sevcecnccccecccece 8,500,000 100 i771 e 
FRED Sees vctiaceees 1,500,000 1,000 100 1 
Municipal Bonds............ 750,000 aa ee ‘ 
NOTEROTW Foccceccccccesccece 150,000 50 oo 91 
re 150,000 1,000 98 
New York and East River 5,000,000 100 Bu 32 
PrelerGed ..ccvccocsccocs 2,000,000 100 54 55% 
OER cciicis tasececuenbe 3,500,000 1,000 94 % 
Richmond Co., 8. 1........ 348,650 50 50 on 
"7 Bonds....... 100,000 1,000 
DRO. sic civ cvndccdeces 5,000,000 100 65 68 
DOUG, os skveccasve 5,000,000 100 107% 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 108 
VOR ic cccsdsccccsecscces 299,650 50 «112 
Gas Co's of Brooklyn. 
ON ieidscsiocdcsenccess 2,000,000 G6 18 
CEOS, svvccccscicsacéovers 1,200,000 20 65 oh 
+ Be. Bees. 65038. 320,000 1,000 aa 101 
OAT bic dcdn'tdnks cotdsonsie 2,000,000 10 
\) SER nesetucetevbads 1,000,000 oa Se 
Fulton-Municipal........... 3,000,000 100 175 
“ Bonds..... 300,000 Se 108 
POON Fis kc ods cdsdcvcnsce 1,000,000 10 90 
3 Ss 368,000 of 100 
ae OM ss vawespoe 94,000 as 8 100 
Metropolitan.............00« 870,000 100 170 
- Bonds, 5's. .... 70,000 
NASSAU 1566 vcndccscoevcccvve 1,000,000 GB 25 
OE. crcovescereseoes 700,000 1,000 9 100 
Williamsburgh...........++. 1,000,000 50 «210 de 
“ Bonds ....... 1,000,000 es 107— «110 
Out-of-Town Companies. 
Bay State.......sssseceeee 5,000,000 50 19 19% 
bas Income Bonds..... 2,000,000 1,000 P3) 
Boston United Gas Co,.— 


ist Series 8. F. Trust,... 7,000,000 1,000 * 
es rr © eee 8,000,000 1,000 51 
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750,000 100 
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Buffalo Mutual....... 
“ Bo 








25 a 
mds. ...... 200,000 1,000 9% 100 
Central, San Francisco..... eeeees re 95 ve 
Chicago Gas Co,............ 25,000,000 100 64 6444 
Chicago Gas Lt. & Coke Co, 
Guaranteed Gold Bonds, 7,650,000 1,000 98 9344 
COlUMDUS...eeeeeeeeeeeees.. 1,060,000 63 66 
1st Mortgage............ 1,085,000 ‘ 91 93 
Consumers. Jersey City.... 2,000,000 100 92 
Cincinnati G, & C.Co....... 7,000,000 100 208 20u% 
Consumers, Toronto........ 1,600,000 50 184 187 
Central, San Francisco...... eedsen 95 = 
Capital, Sacramento,..,.... oveves : 41 
Consolidated, Baltimore.... 11,000,000 100 ail 6216 
Mortgage, 6’s........... 3,600,000 107 §8=6107%% 
Chesapeake, Ist 6’s.. .. 1,000,000 na 
Equitable, Ist 6’s. ...... 910.000 
Consolidated, Ist 5’s........ 1,490,000 i 
Detroit ....ccecccces-sseceee 4,000,000 3084 
* Con, Bonds.......... 4,812,000 15 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 oe 101 
Fort Wayne ........ essesses 2,000,000 72 % 

“ BORGES. .. 50. ‘ 2,000,000 a 8 Bs 
MPETOCR, socieschdccee Senses 750,000 25 130 135 
Indianapolis...... ..... seeee 2,000,000 ee 150) 155 

“ Bonds, 6's...... 2,650,000 " 105% 

Jersey City....... Rocbnue 7 750,000 20 180 “as 
Lafayette Gas Co., Ind..... 1,000,000 100 st 86 
BONES cancecse scccscce +» 1,000,000 1,000 88 90 
DIVUND. Agtndagdsccrdicocce 2,570,000 50 By 130 
Laclede, St. Louis ......... . 7,500,000 100 27 28 
Preferred..... Recs oukeny 2,500,000 100 84 &8 
Bonds ....+see0+ eeeeeees 9,084,400 1,000 td 97%4 
Little Falls, N. Y........... 50,000 §=100 100 
DOUOS idanads de06c0cees 25,000 a a 100 
Montreal, Canada .......... 2,000,000 100 200 
Wow HAVO eccccsseccccccce ceecee G3 2 
ere or Sevens 45 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 : 108 
2d ™ +... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 ” 1%5 
DONEC tetibescices cesene 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 nes 
Preferred..... Pea senssa 2,150,000 50 83 ie 
Consolidated 5’s ....... - 2,000,000 oe 87 
San Francisco, Cal. ........ 10.000,000 100 71% 72 
St. Paul Gas Light Co...... 1,500,000 100 68 70 
ist Mortgage, 6's........ 650,000 
Extension, 6’s........... 600,000 ‘ - 
General Mortgage, 5's 2,400,000 Me 88 90 
_ me Fee a 500,000 25 - 
Washington, D. C....... «+s. 2,000,000 0D WO w 
Western, Milwaukee........ 4,000,000 100 64144 «67 
a eee 8,556,000 o% 95 as 
ee een 500,000 5 818 8619 
° ? 
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FOREMRN WANTED 


In Large Gas Works. 


Must be an experienced man of first-rate ability. 


1056-1 Address * Z.." care this Journal. 








WANTED, 


As General Agent for Valuable Gas 
and Acctylene Patents, 


a capable and energetic man. Address, stating age, experi- 
ence and references, 


1056-2 ** PATENT,” care this Journal. 


WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal Gas Works. 


Is capable and energetic, and is willing to begin at a moder- 
ate salary. Address 
1082-tf 


POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 





“ B.,”’ care this Journal. 








Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 
ing to change present employment. 

1043-tf Address ** Y. B.,”* care this Journal. 


FOR SALE, CHEAP, 


One 10 ft. by 10 ft. Station Meter, 
in good condition, arranged for 12-inch connections. 
One 10-inch Dry Center Seal, 
used only two or three years ; good as new. 


MILWAUKEE GAS LT. CO., 
Milwaukee, Wis. 








1049 8 


GOIN! GOIN!! GOIN! 


ps, should be neatly and accurately 
J. wrap before banking. We 
a make the only device that will dc 
it pro ox. Successful bankers 
= t to their customers. If 
you prefer to buy, ask any sta- 

tioner for them, or write to us for prices and free samples. 


ALVORD & CO., Mfrs. Detroit, Mich.,U.S.A. 


YOU WANT THE GOODS QUICKLY 


SEND IN YOUR ORDER. 


MICA CANOPIES & 
MICA CHIMNEYS os 


ARE "WAY DOWN. 


THE MICA MFG. CO., 


88 Fulton St., N.Y. City. 























BRISTOL’S 


RECORDING PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure, 


: Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Cirewlars. 


THE BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition. 











| 





Patent Lava Gas Tips. 
ee gage 
GUARANTEED. {1 


ALL SIZES 
AND SHAPES. 


D. al _ aon MFG. CO. 


CHATTANOOCA. TENN. 

















Peerless Patent 
Improved Gas Bag 


| 
| 





SSAA EEL 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been | 
numerous cases of workmen being badly injured, and some- 
times a by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to | 
obviate such calamities. The indicator A shows unerrin 4 


when the has been sufficienty inflated to pack the — m 
and when + Dyn y! should be stopped. Our 

made of a = ber stock especially —— to admit o' eat 
distension, and to resist the pow hp of Oils, Gases, 


vap’ 
and other residuum in the mains, and they are made with | 
lapped joints, which adds greatly to their strength. | 


ay Gas Bag, each, ne ey Gas Bag, each, $5.00 | 


8.25 | 
“ “ se <a 20 ** “ 12.00 | 
6° “ “ 1.75 ” “ “ Ts 17.00 
a “ 26 ss oe ss 27.50 


FE 
The - Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. E 


———— 


Special Trays for tron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 
LIN ATSC TAL SCTE 


Reversible, Strongest, Most Durable, Most Easily Repairea 





oe Eleventh Avenue, New York. 


# e also make the Cheapest and Strongest 
REVERSIDLE BOLTED TRAYS IN THE MARKET 
Send for Circulars, 








MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


- Governor 
Gas Burners, 


_ Gas Cocks 
and Fittings, 


| In addition to a full seoortment of as Volumetric Governors. etc, 
I am now making MERCU PRESSURE Gov- 
ERNORS of all the usual aa. adapted to use upon Gas 
| Stoves, Furnaces, and Meters. The same careful attention to 
— of lige and workmanship which has established the 
of WILDER’S VOLUMETRIC GOV- 
NOMS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
te! pt satisfaction. The price is very low, and but for a 
m of machinery adapted to this work, it would be 
pa ty to 10 ell them at the price. ! bope for large orders, as 
= known. in consequence of the low price and good 

quality. 











THE HAZELTON or PorcuPINE 


Th 


Send fo 





Tele., ‘‘1229-18th St.,"" New York. 


WATER TUBE BOILER. 


The Best Boiler in the Worid, and the Cheapest per Square Foot 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest ‘Efficiency, Absolute Safety and 


orough Workmanship. 


WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


¢ Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 
Cable Address, ‘‘Paila,’’ New York. 


Gen'l Office, 716E. (3th St., N.Y. U.S.A 

















Also Horizontal, 


Steam 


W. G. & G. GRE 


SCREEN FIL. D 


Steam Engine Works. 


Established 187A. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Automatic and Variable Cut-off Engines. 


Sizes from 3 to 75 Horse Power. 
Also Vertical and Horizontal and Marine Boilers. 


Pumps and Adams’ Crate Bars. 


ENFIELD, - ~- EAST NEWARK, WN. J. 











wr i ae SS ae 


rn 
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If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING Co. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 


rEeos. NN. MoRDU =E, 


Cannel Coal Merchant, 
No. 1 Broadway, - - - New York Gita. 


Exclusive Shipper of the following celebrated 


_ GENUINE KENTUCKY CANNELS. 


BREGKEN RIDGE. - The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
0. K. BOGHEAD. Will yield 16,504 cubic feet of 38.15 candle-gas per ton of Cannel. 


BIRDSEYE. wi yield 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 
ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 


FIELDS ANALYSIS 


Eor the Wear 18904. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A M. CALLENDER &CO.. - No. 82 Pine Street, N. Y. City. 


Coal Tar Genealogical Tree 


MR. T. VINER CLARE E, of London, Hmre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


én the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «opies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 























CORRESPONDENCE SOLICITED. 
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——————— 
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WM. W. COODWIN, Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., . 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 






















RR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants, 


Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address — w W, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Blirs. & Gen. Agts., Fort Wavne Ina. 
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GAS ENGINEERING COMPANY, 


INCORPORATED 
Am Conestoga Eutiding, PITTSBURGH, PA. 








ACTURERS OF 


Gas Works Machinery at all kinds, =a 


PATENTEE AND OWNE 


PITTSBURGH WASHER- SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
_ Faux System of Recuperative Benches, © 











44S. GARDNER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. 














The Improved 


Welsbach Light. 


La keinintictuintintwict 0 2 2 2. ee oe oo. fee 2. 2 Of 2 2 he Le 2 2. fo oe Ce 











No. 3! Burner, with Nos, 10 and 43 Shades. 


Made by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 








| 
‘Management of 


The American Gas Engineer 9 “™eme‘ot 
and Superintendent's Handbook. .....2c0vc22...... 


By WM. MOONEHY.-. 











The Chemistry of 


850 Pages, Full Gilt Morocco. Frice. $8.00. Illuminating Gas. 








By NoRTON H. HUMPHRYS. Price, $2.40. 





A. M. CALLENDER & CO., 32 Pine St., N. Y. 


A. M. CALLENDER & CO., 32 PINE &., N. Y. Orry 
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THE HUNT TIP CAR. Gas 


45 BROADWAY, 


SOLE IMPORTER OF THE CELEBRATED 


HUNT GOMPANY. ©. 2==2=~». 


COKE CARS for Gas Works, : German (Stettin-Didier) Clay Gas Retorts, 


TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal | 5200KS, TILES, FIREBRIOKS, FIRE CEMENT, 
from the Storage Bins to Boiler | Stettin “Anchor” & “Eagle” Brand Portland Cement 
Room and Retort Houses. 10 & 12 Old Slip, New York. 


INDUSTRIAL RA'LWAYS 








Specially designed for handli terial j 
pecially ry poe a ng materia Read, Holliday & Sons, Ltd, 


Works, Coal Yards, Factories, Ete , Etc. 


No. 7 Platt St., N. Y. City. 
- - NEW YORK. ne omy 








NEWBIGGING 
FOR GAS ENGINES 


SMOIK «peor non 










that have gone before. Considerable 


The present (the fifth) edition marks an important advance on those 


and much of it has been rewritten and otherwise improved. 


5 AND MANAGER, _ === 


Analysis, Samples and Particulars on Applica- 
tion. 





additions have been made to the text 


Prits, Cloth, se. only Foristered. ‘twenty ave yours ex: 
A. M. CALLENDER & CO.. 32 Pine St... N Y 





We rovers, = ate be 
Pas baxent is uleeea a ¢ Book Free. 


By SMILE SON ow seaomeye ot Ene. 














SCcirEeEni 


rE xIC BOo Fs. 














KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 

GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $4. 

IRONWORE : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
























The above will be forwarded by 








THE MANAGEMENT OF SMALL GAS WORKS. By | AMERICAN PLUMBING. By Alfred Revill. $2. 


C. J. R. Humphreys. $1. | CEMENT ; A Manual of Lime and Cement, their Treatment 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. and Use in Construction. By A. H. Heath. $2.50 
Lee. 4 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. | ELECTRICITY. 
| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Arnold. $2. Generation, Measurement, Storage and Distribution. By 


DIGEST OF GAS LAW. $5. Philip Atkinson. $1.50. 


DISTILLATION OF COAL TAR AND AMMONIACAL | ELEMENTARY ELECTRICITY. By Prof. F. Jenkin. 40c. 
LIQUOR. By Geo. Lunge. New edition. $12.50. | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 


A TREATISE ON THE COMPARATIVE COMMERCIAL | $8. 
VALUES OF GAS COALS AND CANNELS. By D. A. | ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 


Graham. $3. son. $2.50. 
THE AMERICAN GAS ENGINEER AND SUPERINTEND- | MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 
ENT'S HANDBOOK. By William Mooney. $3. | ACCUMULATORS. By Sir D. Solomons. $1.50. 


A TEXT BOOK OF 6 aemaea CHEMISTRY. By Prof.| DYNAMO BUILDING. By F. W. Walker. 50 cents. 


Vi 
nsoxcbieir emecgi | DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
ILLUMINATING AND HEATING GAS, By W. Burns. $1.50} Hospitalier. $2.50. 


a son MECHANICAL ENGINEERS. By H.| ppacTiCAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


FUEL AND ITS ‘ 0. 
SPFLIOLTIONS, OE PRACTICAL GUIDE TO THE TESTING OF INSULATED 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. WIRES AND CABLES. $1. 


GAS ENGINEER'S LABORATORY HANDBOOK. Jno. 
Hornby, F.L.C. $2.50. By Jno. | ELECTRIC LIGHT FITTING. $2. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard, | PRACTICAL ELECTRICITY. $2.50. 
50 cents. | ELECTRICITY FOR ENGINEERS. $2.50. 





express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upor 
-eceipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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JEWEL GAS STOVES 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 











%* Two New Laundry Stoves. * 
*& Six New Square Junior Stoves. * 




















WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
Not a Padded Book. 


This is One of Eight New Bangese 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 








WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St., NEW YORK CITY. 


SEND FOR NEW CATALOGUE. ee Ss« SEND FOR NEW CATALOGUE. 


We Carry the Most 
Complete Line of 


Tailor Stoves, 
Soldering Furnaces, 
Griddles, 

Waffle Stoves, 

Hot Plates, 

Gas Kilns, etc., etc. 
: A New Line of 
Laundry Stoves, Radiators. 


Gas Appliances in the 
Country. 

Gas Fires, Gas Logs, 
Fire Place Heaters, 





Ranges, Broilers, 


The New Vulcan BRadiater. In 4, 6 and 8 Tubes. 








Send or Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter, and Service Cocks, Independent, and Hose Cocks, and 
Fittings of all kinds, with Extra Large Gas Way. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, Secretary. 


—i 
= 
rm 


| 


BERLIN IRON BRIDGE CO. 












































7108s £né. cowr 


The above illustration i is taken fet mii a iii and Paine the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 








Write for Illustrated Catalogue. 


— and Works, No. & Railroad Avenue, East Berlin, Gonn. 











ALex. C. HumPuHRers, M.E., ARTHUR G@. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicToria ST., 
(64 Broapway,) LONDON & NEW YORK, LONDON, 8. W., 
EW YORK. *" HUMGLAS.** ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE’ MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.,. No 32 Pine Street: New York. 
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(Copyrighted, 1894, by the AMERICAN METER CoO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, — ST LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


SEPTEMBER, (895. 
































. Table No, 2. 
i" Table No, I. NEW YORK 
FOLLOWING THE || CITY. 
be MOON. || ALL Nieur 
° || LiguTine. 

2 {le i 
RB | S| Light. Extinguish.| Light. | a9 
|| PM. | A.M. 

Sun. | 1} 2.40 Am} 4.30 am|| 6.30 | 4.20 

Mon.| 2)\NoL. |No L. 6.30 | 4.2u 

Tue. | 3\No L.rM|No L. || 6.15 | 4.30 

Wed.| 4\NoL. |NoL. || 6.15 | 4.30 

Thu. | 5| 6.50 pm) 8.00 pm|| 6.15 | 4.30 

Fri. 6| 6.50 8.20 6.15 | 4.30 

Sat. 7| 6.50 8.40 6.15 | 4.30 

Sun. | 8} 6.50 9.00 5.15 | 4.30 

Mon.} 9} 6.50 9.30 6.15 | 4.30 

Tue. {10} 6.50 10.10 6.05 | 4.40 

Wed. |11| 6.50 19/10.50 6.05 | 4.40 


Thu. |12| 6.50 [11.50 || 6.05 | 4.40 
Fri. |13| 6.50 | 1.00-am|]| 6.05 | 4.40 
Sat. |14| 6.50 | 2.20 |} 6,05 | 4.40 
Sun. |15| 6.30 | 4.40 || 6.05 | 4.40 
Mon. |16| 6.30 | 4.40 || 6.05 | 4.40 
Tue. |17| 6.30 | 4.40 |] 5.55 | 4.50 
Wed. |13| 6.30Nm) 440 || 5.55 | 4.50 





Thu. |19! 6.30 4.40 5.55 | 4.50 
Fri. {20} 6.30 | 4.40 5.55 | 4.50 
Sat. |21]| 6.30 | 4.40 5.55 | 4.50 
Sun. |22/] 6.30 4.50 5.55 | 4.50 
Mon. |23} 7.40 | 4.50 5.55 | 4.50 
Tue. |24! 8.30 | 4.50 5.40 | 5.00 
Wed. |25| 9.30 rq 4.50 || 5.40 | 5.00 
Thu. |26)10.30 | 4.50 — || 5.40 | 5.00 
Fri. |27}11.30 | 4.50 5.40 | 5.00 


Sat. |28/12.30 am) 4.50 5.40 | 5.00 
Sun. |29; 1.40 5.00 5.40 | 5.00 
Mon. |30) 2.40 5.00 5.40 | 5.00 


] 


TOTAL HOURS LIGHTING 
DURING 1895. 


























| 


By Table No. {. By Table No. 2. 


Hrs.Min. Hrs. Min. 
January ....237.00 | January. ...423.20 
February. ..196.40 | February. ..355.25 





March.....195.50 | March..... 395.35 
April.......165.30 | April......298.50 
May....... 153.40 | May....... 264.50 
Pee 138.20 | June......234.25 
0 eer Oe 146 30 | July.......243.45 


August ... 152.50 | August ....280.25 
September ..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 
November... 204.10 | November ..401.40 
December. .219.30 | December. .433.45 











Total, yr. .2161.20 | Total, yr...3987.45 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 



















GAS EXHAUSTERS, aera t. 
BYE-PASS VALVES, scien tae ie 

- GAS VALVES, poe eee 
PIPE FITTINGS, 








AUTOMATIC GAS GOVERNORS. 














bas 
“EMMAISter 


[ales 
Improved 


































Write for Illustrated Catalogue. 


Estimates submitted on application. 


P. H. & F. M. ROOTS Co., 


Connersville, Indiana. 


COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. — 





THE STANDARD LOWE WATER GAS APPARATUS. 








Standard *‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 

Standard Setting, vin trcsesds bea Allerstia 
Double Superheater Setting. separate carburetor and Superheater. 
Improved Double Superheater Setting, ois. Jonas 


of the Carbureter (Patented Nov. 13th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 








All settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Behéhes, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


a NEW YORK MARINE PAINT CO. 

















LUDLOW VALVE MFG. 60., Successors to eee & HADDEN. 
MANUFACTURERS OF Ss 2 hae ger Ts ; 
VALVES, tt % 
Double and Single Gate, } in. to 72 in., outside and a | 
inside Screws. Indicator, etc., for Gas, MANUFACTURERS OF _ 








Water, Steam, Oil and Ammonia. 


PAINT “x" Holders 


And all Ironwork about Gas Works. 
POU CHR BHPsi, N. Y. 


GASHOLDER PAINT. 


Use Oxnly 


THE GOVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
SS 


CHAPMAN VALVE*MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzie Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office. 28 Platt St. 
St. Louis Office, L. M. Rumsey Mig. Co., 810 North Second St 

















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire Jydrants, 


OFFICE AND WORKS: 
938 to 054 River St., & 67 to 83 Vall Av. 
TROY, N Y. 
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NATIONAL GAS2> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS® PRACTICAL OPERATION, AND FULLY GUARANTEED. 




















Plans anc. Estimates Upon. Application. 








IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
ae 99 ’ ? 
-LRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor 














. OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR iTSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION ; 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY-and CONSUMER ALIKE! 

IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERIRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any ther purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek. Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
=— furnish the diluent a’ a nominal cost. It is n¢~ 

used by the largest gas companies in the West 


WILBRAHAM BAKER BLOWER COMPANY, | tesco snss cms 


PHILADELPHIA . PA. H.W. Douglas (“cts¢'mpany) Ann Arbor, Mich 
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moor PRERAINS & coq., 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWINC 


Standard Gas Coals = Cannel. 





ny 


F. SEAVERNS. 





Ocean Mine Youghiogheny Gas Coal, 


From EHaltimorse. 


-Clineh Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required ras in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offices : 
588 Broadwaty, New York. 


Betz Building, Philadelphia. 


STRIGTLY High Grade..... 





Carefully prepared. 


For Gas Making or 
Heavy Steaming. 








BUTTS CANNEL 


possesses such 
NATURAL ADVANTAGES 


that we are able to offer positive 
assurance of its ECONOMY as 
against OIL or other CANNELS 
FOR CAS ENRICHINC. 
Write us for Prices. 
The GOFF-KIRBY COAL CO. 


CLEVELAND, OHIO. 


BUTTS CANNEL 


FOR GAS 


_ ENRICHING. 





RI 


These are Facts. 
THE MINE Is located in the heart of the 


Coal Region, within 40 miles of Pittsburgh. 


AILROADS. It has track connectio 


with Penn. & Erie Rys., making favorable rates 


5.75 Cubic feet per pound. 


THE WEIN. It averages nine feet thick of 


pure Cannel. 


THE YIELD. Thirty Candle Power Gas, 
BYE-PRODUGTS. Unexcelled Coke. 


More Tar than Pittsburgh Coal. High in Ammonia. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrk:E:. 


MINES, = = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = © Locust Point, Baltimore, Md. 
OFFICE, = = °° 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, Ss AGaNTS. jo & HORTON 
71 Broudway, N. ¥ 60 Congress 8t., Boston. 


ENRICH YOUR GAS 


WITH OUR 


“Bear CREEK” (GANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky,, Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade W: omit 
land Vein, Re me eny, and West Virginia 
Thoroughly ‘icreened 


GAS COATLS. 


Superior Kentucky Gas Cann +1, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Buliding, No. 1 Broadway, N. Y. City. 


KELLER ADJUSTABLE 
COKE CRUSHER, 


meat Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
bie se samen Soiicited. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Dis and Crude 


Petroleum for Gas Companies. 
Room 115. 























29 Broadway, N.Y. City, | 


——- Tan —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 


RPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpmMuND H. McCuLLOUGH, Prest. CuAs. F. GODSHALL, Treas. H. C. ADAmMs, Sec, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POoiInTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 








| Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbureh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited, 


GAS OIL. 


26 Broadwav, New York Citv. 
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__ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 





J,H. GAUTIER & COMPANY 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. Gavtrer, Presi. Cuas. E. Grecory, Vice-Prest. 
Davip R. Daty, Sec. & Treas., Gen’] Mangr. 





Brooklyn Fire Brick Works 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 





LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY Liné. 





— 


ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. J. 


‘| Office, 633 East 15th St, New York, 


Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts, 












FIRE Barc , 


CLAY colt TS# 











Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to Witt AM GARDNER w@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 














HENRY MAURER -& SON, 
(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Glay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'’S IMPROVED RETORT CEMENT. 
Pisces making up al bench ror jini, i ning last furnaces 


and 
and thorough in its work. a 


PRICE 

In Casks, 400 to 800 pounds, at at 'S cents per pound. 
In Kegs, 100 to 200 7 2 

In Kegs less than 100 “ 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 





“ef? “ of 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal of 





Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. AvGusT LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim: 
mey Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 








. ' — 
z 5 D 
Kine’s Treatise on Coal Cas. 
Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances, 


AJM. CALLENDER & CO., 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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PRED. BREDEL, 6.0,” 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatis, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 


ocemmete 








The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.L.O. 
Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 


This is a valuable and important work, & copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eves 
been published in this country, and is most cow 
plete. Handsomely bound, Orders may be sent i 


A. M. CALLENDER & CO., 32 Pine St., N.% 





FLEMMIN(G’S 
GeneratorGas Furnace 
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i 


Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
lalieieeeetenetemmmenenaeneeamaammmaaranine TT 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C)., 
32 Pine Street, N. ¥ 


The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





BINDER for the JOURNAL. 


STRONG. 






DURABLE. 


LIGHT. 


SIMPLE 
CHEAP. 


HANDSOME. 


Price, $1. 





A.M. Callende 
& Co., 


32 Pine st., 
N. Y. City 


Bartlett Lamp Mfg. Company, 


MANUFACTURERS OF 





Globe Lamps, 


Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


137 & 139 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 





and Posts will do well to communicate with us. 











Parson’s Steam Blower, 


#OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


ices are all first-class. They will be sent to anv responsible party for trial. No sai 
in conte oor Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 







































Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 


Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 








Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


| | Iron Roof Frames 
a5 and Floors. 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 





SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO —— 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can‘have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 

















Triple, Double & Single-Lift 


GASHOLDERS. 


Iron Holder Tanks. 





PURIFIERS. 











CONDENSERS. 














Scrubbers, 


ROOF FRAMES. 

















Bench Castings. 











OIL STORAGE TANKS. 








Boilers. 











Three Four-Liit Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


| Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 


4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations, 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved: 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 

















CAS-FLOW 
COMPUTER, 
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rntoeranens ee" RD, WOOD & CO. “Sizer, 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 

















SOLE MAKERS OF 


THE MITCHELL SCRUBBER _ | PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) se CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. eeer Ade heaeae Gund. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } Heavy LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. -0ricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND. President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 











° For Round, Oval, or “D” Retorts. 
! ! 
ILLUMINATING GAS! FUEL GAS! oo Pe 
THE LOOMIS PROCESS. . cemmwu: car svmvzis tonsa: 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under stated ‘pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STRE}T 
The Cheapest Gas Generating. System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. A. GEFROREBR, 
BURDETT LOOMIS, = = Hartford, Conn. 248 N. Sth St., Phila., P=. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





H. RANSHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


Gearss ‘Sener Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 




















The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GO Wall Street, New Work City. 
GEORGE R.ROWLAND, H.C. SLANEY, T. G.. LANSDEN, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. Gas Hucineer ‘Consul ing and Contracting Gas Engineer 


hae ~ tes, Plans and Specifications for New Works (Coal 
Drawings, §) fications — Estimates furnished for the con 
struction ot new pony — ae ¢ old — Special | 466 Sixth Street, Brooklyn, N. Y. r Water Gas), and for Extensions or Alterations. 
attention to Patent uffice drawings Plans, Specifications = Estimates furnished for New ; : 
Office, No. 245 Broadway, N. Y. City. | | Works, Alteration or Extension of Old Plants. Security Bidg. (Room 206), St. Louis, Mo. 








WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


. Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








JAMES R. FLOYD & 





SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, _ and Half Regenerative Furnace 


Retort Lids, Hydraulic Hoist Purifier 


, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown; Coftland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 


HEARNE CENTER SEAL, Operating One, Two, 


Premium Awarded, World’s Columbian Exposition. 


Three or Four Boxes. 








INTERESTING TO GAS MANUFACTURERS! | 





| Bear ae ST, 





Beds? Send pe et hy ER) 








i it | 





The 
Wilke China Kiln. 
For Firing Decorated China 


with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 
Has Never Failed to Give Satisfaction. 


Guaranteed to fire China sue. 
cessfully, and without any dis- 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 

Kiln sold ky which any amateur can 

fire it without any previous knowledge 


of this branch of the work. Send for 
descriptive circular. Address 


F. WILKE, 


_R chmond, Ind. 





The Gas Engineer's Laboratory Handbook. — 


By JOHN HORNBY, F.LC. Price, $2.50. 


A. M. CALLENDER & CO., 





No, 32 Pine Street, New York City. 





Water, Gas and 
Culvert Pipe, 
Cranes, 

Road Rollers, 
Special Machinery 


FROM 
Manufacturer’s Designs 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 
JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
Contracts taken for all Appliances 


required at a Gas Works, 
Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY 


eorrarnsf WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe,| Petnbliched 1856, Werk at Pailipeburgh, N. J 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


argmmomee tte pai re CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., eto 








GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


JOHN Fox, 


160 Broadway, N. Y. M. J. DRUMMOND, Heenan OHI DONALDSON, Prest » Bote Bidg., Phila., Pa 
GAST IRON GASWATER PIPE EMAUS PIPE FOUNDRY. 


Ay semen signet | DONALDSON IRON COMPANY.  EMAUS, PA 
SPECIAL CASTINGS, FLANGE PIPE, PRET ORAL | 
MANUFACTURERS OF 


FIRE HYDRANTS, STOP VALVES, | gpeciat caSTINGS AND LAMP POSTS. 


vis aneiclagablaaanoenclacam aed CAST IRON PIPE AND SPECIAL GASTINGS 
General Foundry and Machine Work. Office, Corbin Building, 192 Broadway, N.Y, CGR VASES AnD GAs. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


1894 DIRECTORY 1894 


OF mismmammernsesnaks sauteed beeteneuen GOI a sia 


Price, - - $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
: 
































N. Y. AGENCY, Factory 
| « = —— = —S—— : = | and Office 
Bartlett Lamp Mig. Co, fs ——— wage: be == ® | Erie, Pa. 


NAGY, Beery, | S peer rre ric | “ce 4 : = _—_—_— 
New York City., <i . a 
ESTIMATES FURNISHED 
ON APPLICATION. 


Telephone, 1125 Courtlandt. | 


— ae ——————— 














METRIC METAL CO., 


MANUFACTURERS OF 


fry fas Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 














Aqts., McELWAINE-RICHARDS CO., 62.4 64,W. Maryland St., Indianapolis, Ind 
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“STATED ANIBIG TUBILS, 


153 Franklin St., Boston, Mass. 
Cc. w. HINMAN, - - Manager. 


MANUFACTURER 0 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 



































CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARY AND METER AND MANUFACTURING CO. 


Established 1866. 








BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc,, Etc. 





“Success ” and “Perfect” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


Gonsumers’ and ‘Station Meters, 
Standard Photometrical#<Analytical Gas Apparatus 


‘*Sun Dia” Gas CooKING AND HEaTING STOVES. 


Particular attention given to Repairing GEORGE B. sith Agent, 
Meters and Scientific Apparatus. .... 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, BOTERSTORD, PA. 























WESTERN MANAGERS: PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CO., 
{21-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 












‘Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. 7 CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactoriecs: | GSAS Ss PTroVv? Es. f Agencies: 


SUG@’S “STANDARD” ARGAND BURNERS, | 1? « 1275: Clinton Street, Chicago. 
512 be eernigg hei SUGG’S ILLUMINATING POWER METER, | 810 North Second Street, St. Louis. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuiring”’? Drum. 222 Sutter Street, San Francisco, 





HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 
Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERN ORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 





a 








D. McDONALD & CO.., 


Batablished iss4. 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


P Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. : 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans andj Estimates Furnished upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETIING 
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' J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Ovesupies this page every alternate week 








Pa 








For smooth and quiet running. 
U N E Q U A L E D For simplicity of construction and grace in design. 
For general reliability. 


PPOTITOTIT ITT TTT TTT TTT Terre For close regulation of power. 








150 MEDALS AND DIPLOMAS. 


The “OTTO”.--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our SIMPLICITY, @5 far as is 
y possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, with a view 
i ree to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. ) 
With Patent Alloy Tube, —yi F 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. i=3d to 120 H.P. 





— ry 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” igs has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 














